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SHARON” HI-STRENGTH STEELS DELIVER 
MAXIMUM STRENGTH FOR TANK TRACKS - 


Tank parts must absorb a lot. of production of such special alloys 
punishment. Rough terrain, twist- SlileleclaMatel Malelo MoM leldel-© lela mia Mal 
, ing directional turns, cannon recoil, production of hi-strength steels for 
quick starts and stops are a\few of military purposes. , 
the reasons why modern tanks These ‘same Sharon hi-strength 
must take it. Si] Ms 1a -M ol Teele allale MM Lalag-tordiale | by 
To overcome failure through metal _available for product improvement 
fatigue desigfers today are specify- for civilian consumption. If you're 
ing that most parts of this vital in the market for tough steels that 
aal-tealelall tai Mam ol-Maelaltidtial-\c Mie) aim ale Wal | ie (eM aalold-San fe] | QR fo MR ial -Malel cela 
strength steels. As a leader in the man in your area. 


"Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 
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ON STEEL CORPORATION 
Sharow, Feenntylvaria 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, SHARONSTEEL 
O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS. NEW YORK, N. Y 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 

CALIF., MONTREAL, QUE., TORONTO, ONT 
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For information on Titanium cuntact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Free flow capacity of the Ross Speed 
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FRESH WATER FROM THE SEA 


USE REVERE METALS! 


This is a portable compression still, which pro- 
duces pure distilled water from the sea at the 
rate of 85 gallons per hour. It is made by Cleaver- 
Brooks Company, Special Products Division, 
Waukesha, Wis., an important producer of stills, 
either portable or stationary, for the Armed 
Forces and for industry. An important feature 
of Cleaver-Brooks design is the selection of 
metals in accordance with the water conditions 
to be met, whether salt, brackish, contaminated, 
or requiring recovery of valuable by-products. 
Thus, for example, the heat exchanger, of the 
tube-within-a-tube type may have cupro-nickel 
tubes and headers, or Admiralty tubes, naval 
brass, silicon bronze, according to the nature 
of the service. Such care in selection of metals 
is in part at least responsible for the high reputa- 
tion Cleaver-Brooks enjoys. 

In addition to supplying Revere Metals, we 
were also requested to collaborate with engi- 
neers and production men on fabrication meth- 
ods, including forming, brazing, welding and 
annealing. Cleaver-Brooks is a large and well- 
staffed compary, and its experience is such that 
it is capable of conducting its operations un- 
assisted. However, like so many companies, it 
likes to have others double-check its conclusions 
and methods, to protect itself and its customers. 
The Revere Technical Advisory Staff was glad 
to respond to the call. 

Such work is typical of the collaboration 
Revere offers to you through its salesmen, its 
Technical Advisors, and the Research Depart- 
ment. Remember, we do not take the place of 
your own engineers, designers and production 
people; we consult with them, and make our 
knowledge freely available, on a confidential 
basis, of course. Call the nearest Revere Sales 
Office. Consult your telephone book or write 


Portable Diesel-driven sea-woter compression still, divect 


producing 85 gallons of pure water per hour. Made 


by Cleaver-Brooks Company, Special Products Di- 

vision, Waukesha, Wis., which also makes stationary REVERE 

installations for chemical, paper, pharmaceutical and 

similar plants, for production of pure water or COPPER AND BRASS INCORPORATED 


recovery of valuable by-products. Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.-= 
SSies Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Which Engine Should Power Your Equipment? by A. F. Milbrath 


When air-cooled internal combustion engines can be used to power machines, and how to select them. 


Wear Properties of Ductile Cast Iron 
Test and service data indicate ductile iron’s good wear resistance. 


Fatigue Testing—Its Machines and Methods by T. R. Breunich 
Problems of fatigue testing, with descriptions of single-purpose and universal testing machines. 


Design Features of 1953 Cars 


Engineering details of the following cars: Lincoln ¢ Ford ¢ Mercury ¢ Packard ¢ Kaiser ¢ Chrysler 
e Plymouth ¢ De Soto ¢ Dodge ¢ Willys ¢ Cadillac ¢ Chevrolet * Buick ¢ Oldsmobile ¢ Stude- 
baker. 


Designing an Ideal Sand Casting by T. H. Trevithick 
Some suggestions for solving foundry problems before they arise. 


Oil Whip by D. P. Timo 


What it is and how to prevent it both by design and by using anti-whip bearings. 


Modified Geneva Drives and Special Mechanisms by Sigmund Rappaport 
Sketches and descriptions of specific mechanisms that were selected for their practical significance. 


Putting the Squeeze on Cold Welding by Norman Grossman 
Basic design data covering such items as materials, optimum thicknesses and deformations. 


Tubes for Industrial Inspection and Control by Ralph B. Immel 
Types of circuits, and the performance that can be expected when used with selected basic tubes. 


Aluminum Honeycomb Sandwich Structures 
Details of construction and use. Comp: rison with fabric core structures. 


Flexure Pivots—Design Formulas and Charts by Arthur G. Thorp, II 
Frictionless joints that permit small rotations in force measuring systems. 


A Practical Method for Designing Gear Trains by M. F. Spotts................005. 211 


Developed for the engineer who wants an answer in the shortest possible time. 


Nomogram for Evaluating Test Data by Edward C. Varnum 
Facilitates comparing two sets of data to determine if difference is significant. 


Highlights Technical News .... Sans, Souci 

Front Cover fe New Parts and Materials..... 216 Engineering Abstracts 
Design Perspectives - New Catalogs and Bulletins. .230A Our Readers Say 
Editorial Meetings +s Rivetete ade Ge New Books 
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For a Heavy, 
Dense Plating of 
High Purity Silver 


.. Investigate the 
Mallosil’ Process 


WHAT IS THE MALLOSIL PROCESS? 


It is a process for electroplating a hard, dense 
coating of practically pure (99.90%) silver on a 
base metal. It bonds silver securely to ferrous 
metals, copper and copper alloys, zine and alumi- 
num base allovs. 


WHERE IS IT USED? 


The photograph above is a good example. It is a 
Mallosil plated contactor ring used in the speed 
control of a Diesel electric locomotive. Other appli- 
cations include: sliding contacts and switches; tank 
and container linings; for contact surface on elec- 
trical sorting devices and commutator rings. Mallosil 
is also used to apply contact surfaces to fuse clips, 
sockets and large contact arms which require low 
voltage drop or which must withstand repeated 
impact stresses. “heet. wire and rod stock can be 
plated with a coating that will not separate during 
fabricating and forming operations. 


WHAT ARE ITS CHARACTERISTICS ? 


The non-porous, oxygen-free silver has a bright, 
smooth surface. Corrosion resistant properties of 


the silver assure uninterrupted performance for 
electrical and electronic applications. Plating thick- 
ness can be as low as .0003” to as high as .060”. 
Its thermal and electrical conductivity is 105% of 
copper. It withstands galling, seizing and “lead- 
ing-up” when subjected to metal-to-metal contact. 
Other properties include: U.T.S. . . . 45-50,000 psi. 
Hardness .. . Rockwell “H” 110. 


LIMITATIONS 


Present equipment for Mallosil plating permits 
Mallory to plate parts up to 20” x 14” x 14” over-all 
size, weighing 35 pounds or less. 


TO GET MORE INFORMATION 


. write the Metals and Ceramics Division, P. R. 
Mallory & Co., Inc., Indianapolis 6, Indiana. If vou 
have a problem, we'li be glad to =p 
work with you. In any event, let us 
send you a copy of our new Technical 
Bulletin 6-3. It contains complete 
information on the Mallosil process. 


—— 
~ 


Qi 
Expect more... Get more from MALLORY ST 


Special Metals and Ceramics 





MALLorY 


MALLORY & 48 ., 


See 


SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches ° Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contac? Mallory-Sharon Titanium Corp., Niles, Ohio 





—— 
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When requesting further information from companies and organiza- 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appear 





NONMETALLIC MATERIALS 


NEW PRIMER for vinyl finishes on rusty steel 
shows excellent results. Carboline Company, St. 
Louis, developed the primer 
to stop peeling of polyvinyl 
chloride finishes from rusty 
steel. The primers vehicle 
gives it high polarity, excellent 
edge coverage, and an ability 
to reduce rust to basic iron. 


ba 
ein | 


aes 


EXHAUST HOUSINGS of aircraft cooling systems 
are being made from glass reinforced alkyd.Elec- 
troflow Pumps, Inc, Los Angeles, Calif, re- 
ports that the housings must withstand tem- 
perature changes from +257F to -131F and high 
pressures built up by the motor blowers. The 
alkyd is reported withstanding this high thermal 
shock without mechanical damage. 


A FASTER CYCLE RATE has increased the use 
of beryllium copper for injection molds. Stand- 
ard Tool Co., Leominster, Mass, states that 40 
to 50 percent of the companies molds have be- 
ryllium copper cavities, as against 10 percent 
ayear ago. The faster cycle rate makes possible 
a 5 to 30 percent time saving. 


LOOSE FITS OF 0.005 IN. can be brazed using 
a mew copper brazing paste containing iron. De- 
veloped by the Glidden Co., Cleveland, Ohio, 
the paste gives satisfactory bridging and high 
strength joints. Loose tolerance permits hand 
assembly of parts rather than hydraulic or me- 
chanical joining. 


TWO TOUGHER aluminum alloys under develop- 
ment are highly resistant. to corrosion. Alu- 
Si y minum Co. of America report 

aie the alloys XA54S and XC56S 
dees Gy permit using section thickness 

pray ‘ir see half or less than those required 
=e by aluminum alloys commonly 
used for the same job. Both 

are weldable using inert gas. 
Welds are ductile and have high elongation. 
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INDIUM METAL is predicated for use in magnets, 
electronics and lubricants. The Electrochemical 
Society states that preliminary investigations of 
Indium in ferromagnetic Heusler alloy shows 
prom Ise; Indium as a capacitor electrode appears 
to warrant investigation; and that it maintains 
lubricants in noncorrosive condition paint. 


TEMPERATURES AS HIGH AS 200F can be with- 
stood by a newly developed heat-resistant plastic. 
Designated, Styron 700, by the Dow Chemical Co, 
Midland, Mich, this is more than 20F higher than 
regular polystyrene can take, It is expected to 
be used for battery cases and covers, electrical 
coil forms, and bases for printed circuits. 


METALLIC MATERIALS 


MOLYBDENUM DISULPHIDE to stop fretting cor- 
rosion has a promising future. NACA tests in- 
dicate the fretting is caused by the loosening of 
finely divided material. Vibration, oxygen, lu- 
brication hardness, load and surface roughness 
hasten this surface corrosion. 


EXPLORATORY WORK to determine fabrication 

techniques and obtain engineering dusign data 
necessary for the use of titan- 
jum is being undertaken by 
Northrop Aircraft Inc. The F 
- 89Dtip pod is to used because 
of its variety of forming, ma- 
chining, welding and other air- 
frame fabrication techniques. 


PLATING ON ALUMINUM is materially improv- 
ed by the addition of a small amount of iron. 
Aluminum Co. of America research engineers 
state that about one to two grams per liter of 
ferric chloride crystals added to the alkaline 
zincate immersion dip improves subsequent 
electroplating. The high percentage of copper 
silicon and magnesium found inthe casting alloys 
makes the addition of iron especially valuable 
in the plating of aluminum die castings. The plat- 
ed part has an excellent appearance. 

(continued on page 7) 
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What’s YOUR Line? 





ELECTRIC 
ELECTRONIC 








RADIO 
TELEVISION 
MUSIC 





APPLIANCES ) 
HOUSEWARES - 


AARNE ATER TS 


SSS SG SL 
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These applications demonstrate our line—custom 
moulding of thermosetting plastics. Complete mould- 
ing facilities, including design and mould-making! 

Note, please, that some of these parts are quite 
intricate. Note, too, that while the majority of these 
pieces are moulded of standard thermosetting mate- 
rials, quite a few are made of newer materials with 
which we've acquired a working knowledge almost 


Kurz-Kasch, Inc. © 1427 S. Broadway ® Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 © Rochester, 
Hillside 4352 * Chicago, Merrimac 7-1830 * Detroit, Trinity 3-7050 
* Philadelphia, Hilltop 6-6472 © Dallas, Logan 6-5234 © Los Angeles, 
Richmond 7-538) * St. Louis, Delmar 9577 © Toronto, Riverdale 3511 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-775], 


unique in the industry. Pieces numbered 19, 20, 23, 
and 24 are moulded of Teflon—those numbered 2, 
21 and 22, of glass-reinforced plastics—numbers 6 
and 12, of Alkyd. 

Based on experience like this, don’t you think your 
line could benefit from service by our line? Phone or 
write our Dayton office—or your local branch office 
—for full information. 


FOR OVER 36 YEAR NOM N PLAST 


S PLANNERS A JLDERS 














LIFE EXPECTENCY of moving parts in heavy 
equipments has been increased by chrome plat- 
ing. A Chromium Corp of America, Chicago, 
report states that parts sub- 
jected to gases, dust, andother 
contaminants last longer when 
plated. Chrome plating also in- 
crease packing life and down- 
time for scoring is reduced as 
field repairs can often be made. 
Minimum chromium plate thickness is 0.001 in. 
with an average of 0.010 inches. Plating thick- 
nesses of 0.15 have been used. 


CLEANING OF STAINLESS STEEL by using an 
ultrasonic transducer is being done by the Alle- 
gheny Ludlum Steel Co. Radio frequencies, just 
above the audible sound range, of 23,000 to 
26,000 cycles are used to determine the descal- 
ing effect upon steel and its alloys. 


PROCESSES 


LOSER TOLERANCES, better machinability, 
and superior finishes are reported through use 
of compression forming of tubes. Tube Reducing 
Corp, Wallington, NJ, states that in compression 
forming, the desired reduction is obtained by 
rocking special dies back and forth over a sta- 
tionary die. The inside diameter is pressed 
against precision-sized polished mandrel. Toler- 
ances can be held for long production runs. 


CORROSION TREATMENT OF MILDSTEEL and 
other ferrous metals is reported ready for in- 
dustrial application. Tests conducted by Vega 
Aircraft Corp, California, indicates a substantial 
reduction in the loss of critical metallic mater- 
ials by corrosion between manufacture and use. 
Known as Permyron, treated metal forms aden- 
se undercoating or primer for baked and air- 
dryed paint; an inert flexible base resistance to 
weathering or acid; and maintains bonding power 
and corrosion protection after considerable de- 
formation and weathering. 


ABRASIVE BELT is used to sharpen tungsten 
carbide-tipped tools. The belt developed by Behr- 
- Manning Corp, Trop, N.Y. is 
b Ss\p". 4 used ona Fenlind "Micro Fin- 
wil | isher" machine. The water- 
a we iP proof paper coated with silicone 
Pa \ Gi carbide abrasive is said to 
vot) double the work-life of the tool. 
Two steps are claimed to be 
eliminated - the intermediate grind and the dia- 
mond honing of burrs left on the cutting edge. 
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SPRAY-ON-DYE PENETRANT inspection kit for 
locating cracks in any solid material has been de- 
veloped by the Magnaflux Corporation, Chicago, 
Ill. Dye penetrant is sprayed on the clean surface 
of the part tobe checked. Then a cleaner is used, 
removed by a quick wipe and a white developer 
brushed on. Cracks will show as bright red lines 
and pores and leaks in tanks as bright red spots. 
The portable kit can be used on large equipment 

that cannot be moved and on field equipment. 


ELECTRIC CABLE that combines the advantages 
of an aluminum extrusion and the corrosion re- 
sistance of copper has been patented by the Brit- 
ish Insulated Callender Cables Ltd, British Pat- 
ent 679, 218 describes the sheath which comprises 
an inner layer of aluminum bonded to an outer 
layer of copper. The bond is made by drawing 
the cable enclosed in an aluminum tube into an 
oversize copper tube. The assembly is drawn to 
elongate it and to cause the copper tube to fit 
tightly over the aluminum tube and compact the 
powder insulation. The assembly is then annealed 
and ready for use. 


BONDING of natural, synthetic or silicone rub- 
berto metal is possible by use of a special pro- 
cess, developed by the Ad- 
vance Rubber Co., Minn- 
eapolis, Minn. The Method al- 
lows parts with metal cores to 
be ground concentric to toler- 
ances of +0.002. Rubber and 
metal nuts and bushings can be 
tightened without breaking and metal can be used 
in rubber items where rigidity as well as re- 
Siliency is required. 


COMPONENTS 


PLATED ALUMINUM grid storage battery has 
full effectiveness at temperatures from -55F to 
+165F. Developed by the Army Ordnance Corp, 
the battery has a lowered self discharge rate 
than conventional units. This makes it useful for 
emergency stand-by power as well as for mili- 
tary and civilian vehicles. 


HIGH SUCTION LIFT over a wide temperature 
and viscosity range is reported for a stainless 
steel pump. Eco Engineering Co, Newark, N.J., 
states that the pump has a maximum pressure of 
70 psi and can safely handle corrosive and haz- 
ardous fluids. Chemically inert teflon self lu- 
bricated bearings, impellers, and stuffing box- 
es are used. Pump is self priming. 

(continued on page 9) 


7 





Farval Announces DC 20 
Automatic Pumping Unit 


FARVAL~ Studies in for complete lubrication 


Centralized Lubrication 


—_ of smaller machines 


OW any small machine can have a completely 
N automatic system of Farval centralized lubri- 
cation—as efficient and economical as the larger sys- 
tems which have proved so valuable on heavy industrial 
equipment during the past 26 years. 


Chief component of this smaller, low cost system 
is the new Farval DC20 pumping unit which handles 
either grease or oil. In addition to the pumping unit, 
the complete Farval system consists of two main supply 
lines, the familiar Dualine measuring valves and dis- 
charge line connections from measuring valves to 
the bearings. 


Easily installed at any convenient place on or near 
a machine, the DC20 insures automatic delivery of 
lubricant to bearings, as often as needed, in whatever 
quantities desired, while the machine is in operation. 
Remember that Farval—and Farval only—employs 
the Dualine valve that is fully adjustable—simple, sure 
and foolproof—with a positive indicator which visv- 
ally signals that the valve has functioned. 


Hundreds of operators using the larger Farval auto- 
matic systems have discovered that the entire cost of 
a system is saved the first year. Lubricant savings alone 
may run as high as 75%. 


Investigate the new DC20. Near you is an experi- 
enced Farval lubrication engineer who will demon- 
strate how the new DC20 pumping unit can save time 

ALL PARTS OF THIS NEW FARVAL DC20 awfo- and money and increase production on your present 
ree sei ap are ae hand-lubricated machines. Write today for a copy of 
bese ples rents fer anh say mowing @! Bulletin 39, “DC20 Pumping Unit for Smaller 
the pumping station to the Dualine measuring Machines”. The Farval Corporation,- 3279 East 80th 


valve manifolds, one valve for each bearing Street, Cleveland 4, Ohio. 

to be lubricated. The entire system is installed 

very simply and at a cost that will be repaid Affiliate of The Cleveland Worm & Gear Company, Industrial 
in a few months in savings effected. Worm Gearing. In Canada: Peacock Brothers Limited. 


LARLAB 


, 
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SPEED VARIATIONS of varidrive motors can 
be made by pneumatic remote control. A recent 
development of U. S. Electrical Motors Inc., 
Los Angles, Calif, the control 
permits motor positioning at 
air pressures of 60 or 100 psi 
through an air operated plunger 
attached to the motors changing 
device. The control can operate 
a group of motors being used 
at the same speed and can provide speed changes 
from one preset value to another by a single 
movement of the control. 


HIGH VOLTAGE RECTIFIER TUBES for indus- 
trial use have been developed by Westinghouse, 
Elmira, N. Y. Type 6102isforuse involving 
peak inverse voltages up to 40KV and for oil im- 
mersed operation. Type 6103 is designed for 
peak inverse voltages up to 20KV and is provided 
with integral radiation for forced air cooling. 


MINIATURE RELAYS in small hermetically seal- 
ed enclosures weighing 0.11 lb are available. 
According to the Automatic Electric Corp, Chi- 
cago, Dl., the relays are designed for minimum 
inductance and maximum make-and-break sx >eds. 
They are for use where shock, temperature or 
vibration is present. 


TESTING 


EXPERIMENTS ARE CURRENTLY being con- 
ducted to study the residual stresses of surfaces 
that are being ground. The Mellon Institute, 
Pittsburgh, Pennsylvania, states that future 
studies will include methods of alleviating grind- 
ing stresses to determine their effect upon 
service life. 


LOUDSPEAKER CLUTCH developed for instru- 
ment test applications, works on the same 
principle as a radio loudspeaker. Force resulting 
from the interaction of a coil current and a 
magnetic field moves the coil and causes the 
clutch out-put disk to be pressed against the ro- 
tating input member. National Bureau of Stand- 
ards states that the experimental models full 
output shaft torque of 10 oz-in. was attained in 
less than a third of a millisecond. 


ELECTROSTATIC CHARGES canbe detected and 
measured by use of a recently developed in- 
strument. The designers are Baldwin Instrument 
Co., Ltd., Dartford, Kent, England. In operation, 
the pistol shaped instrument is aimed towards the 
object suspected of carrying an electrostatic 
charge. Voltage is read directly on the instrument 
dial. Scale is 0-2,000 v per foot. If needed, an 
adjustable sleeve on the instrument is calibrat- 
ed to give 10 and 100times the scale reading for 
small electrostatic charges. 


ACOUSTICAL TESTS are being made to deter- 
mine the effect upon plating methods as part of a 
general investigation by West- 
ern Reserve University, Cin- 
cinnati, Ohio. Results indicate 
that ultrasonic waves at 100 and 
200 kc/sec produce structural 


changes in copper plated by the 

common acid sulphate type 
bath. They also decrease the potential associat- 
ed with the plating process. 


STRAIN GAGES THAT CAN BE TRIMMED as 
small as 0.01 in. wide and 0.14 in. long have 
been developed by Baldwin-Lima-Hamilton. New 
gages will enable strain measurements on very 
small pieces, or in cramped quarters. 





THIS MONTH’S COVER 


For the first time since 1940, automobile manufacturers face a stiff 


competitive market. Designers and stylists have mirrored this sales 
situation with 1953 models that boast fresh luxurious styling, higher 
horsepower engines, more rugged frame and chassis designs, and a long 
list of optional accessories to make driving easier. 

Pictured on the cover are three cars that wil! vie for a piece of the 
prestige market—Buick, Lincoln, and Packard. They typify design 
trends in 1953 models. Buick celebrates its 50th anniversary with a 
new V-8 engine, the most powerful in its history; Lincoln will try for 
a bigger share of this market with changes that include a new 205 hp 
engine; and Packard has major engine and chassis changes. 

To see design details of these and 12 other 1953 automobiles, read 
the special Product Design Section starting on page 135. 
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A- PIPE CARRYING HEATED GAS OR LIQUID 
B- SUPPORTS 
OR —) 1 oO) 


ONE OF MANY FLEXIBLE PIPING PROBLEMS solved by Clifford 
Hydron bellows is that of allowing for thermal expansion. 
Where heated gas er liquid would expand and buckle ordi- 
nary piping, the expansion or contraction of the flexible, 
leakproof bellows compensates for dimensional changes in the 


piping without imposing excessive strain on the supports. 
This also permits sidewise movement of supports with re- 
spect to each other. Another typical use of Clifford bellows 
as flexible joints is in hot-air de-icing ducts in airplane wings, 
where wing-flexing requires equivalent flexing of the ducts. 


DESIGNED FOR JET ENGINES, Clifford’s new 
flexible manifold assembly embodies a 
stainless steel bellows. Flexibility of the 
bellows withstands increasingly high tem- 
peratures, simplifies alignment problems, 
permits leakproof assembly of flare fit- 
tings and allows for thermal expansion. 


FLEXIBLE JOINTS OF ANY DIAMETER from 
74” to 263” are available with Clifford 
hydraulically formed stainless steel bel- 
lows. Made to desired specifications, they 
also serve many other applications where 
strength, flexibility, corrosion resistance 
and leakproof sealing are vital. 


IN BASEBOARD RADIATION SYSTEMS, ex- 
pansion joints incorporating Clifford bei- 
lows assure smoother operation, eliminat- 
ing noise of pipes rubbing on timbers. 
Heating system makers also use Clifford 
bellows for steam traps, tank tempera- 
ture control, mixing-valvethermostats, etc. 


MAYBE YOU, TOO, CAN BENEFIT from the use of Clifford 
Hydron Bellows Assemblies. Besides their advantages as 
flexible joints in many types of applications, these flexible, 
leakproof, metallic bellows are also 
used to: (1) control and indicate tem- 


hydraulically to remote points; (4) provide shock mount- 
ings or vibration dampening; (5) permit motion in a vacuum. 


Write Clifford Manufacturing Company 122 Grove 
Street, Waltham 54, Massachusetts. Dimsion of Standard- 
perature and pressure; (2) seal rotary Thomson Corporation. Sales offices in New York 17, Detroit, 
shafts or packless valves against liquid Chicago 1, Los Angeles. 
or gas leakage; (3) transmit motion 8.2.21 


METAL BELLOWS 








—“™ 


CLIFFORD eos 


MANUFACTURING CO. 


WALTHAM, MASS. weaT 
EXCHANGERS 


FREE! BELLOWS TEMPLATE KIT 
Trace 20 most popular bellows sizes 

. fast ... accurately. Kit in handy 
cardboard envelope, includes full di- 
rections and details of Clifford bel- 
lows. Simplify tedious jobs — send 
for your Kit today. 
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How to get Slip-proof 
Slap-proot 
Shock-prooi 


power transmission at high speeds 








Silverstreak Silent Chain does 
the job with a single strand — 
eliminating the dangers that 
come with one or more belts in 
@ group carrying more than 
their share of the load. 


Husky Silverstreak metal link 
construction combines the abil- 
ity to carry heavy overloads 
with the resilience that really 
absorbs shock. 


Drive your machines the proven 
way — with LINK-BELT 
Silverstreak Silent Chain 


Yes, get the amazing, trouble-free efficiency of 
98.2%. A standard of operation that continues 
throughout the long, long life of the drive. More 
than this — every rating and design is backed by a 
record of proven performance. And every chain is 


“Pull” is distributed equally across Silver- 
streak Silent Chain. No possibility of uneven 
running—slapping. 


Silverstreak Silent Chain doesn't rely on ten- 
sion to get pulling power— chain meshes 
with teeth—gives POSITIVE drive—no chance 
for slip. 


engineered for the job. You conserve space, too— 
for Link-Belt Silverstreak Silent Chain Drives 
operate efficiently on short centers. Ratios as high 
as 10 to 1 are commonly used. 

Little wonder, then, that so many concerns to 
whom top operation efficiency and rugged depend- 
ability are a must, standardize with Link-Belt 
Silverstreak Silent Chain Drives. 


LINK-BELT COMPANY: Chicege 9, Indianapolis 6, Philadel- 
ry 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, 
os Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). 
Offices, Factory Branch Stores and Distributors in Principal Cities. 


12,687 
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WURLIIZER 1500 
-get the most 


Line Die Casting Dollar! 


Vee design and production problems may be far 
Se) = removed from those entailed in the engineering of a 
weer = coin-operated phonograph, but the use of ZINC Die 


a 
Castings in styling the new Wurlitzer 1500 model might 


well be your cue to important manufacturing economies. 

Glance at any one of the phonograph trim castings 
pictured here and ask yourself how else it could be 
produced in the required shape, with close tolerances, 
with clean-cut reproduction of detail and with a surface 
which could be electroplated or painted at low cost. 
In many instances, these pieces have dimensionally 
accurate cast mounting elements and cored openings 
which mean that an absolute minimum of secondary 
operations are needed to prepare the castings for close- 
fitting assembly. 

In ZINC Die Casting, the Wurlitzer engineers long 
ago found a metal and method of fabricution which 
offers complete freedom of design with impressive pro- 
duction savings. If you are not fully aware of the physi- 
cal and economic advantages of ZINC Die Castings in 
product engineering it is suggested that you contact any 
commercial die casting company—or write to us. 


ZINE 


~ ~™ FOR DIE CASTING ALLOYS 
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Look for the distinguish- 
ing darkened rollers. 
Thousands of tiny steel balls 
hammer the metal—“‘cold work” 
pay offin extra 
fatigue life ... added ability to 
withstand shock and impact. 


each roller. . 








It’s the SHOT-P EENED rollers that give 


your roller chain extra life! 


... one of the extra-wear features you 
get with every |.INK-BELT Roller Chain 


p* ER-TRANSMISSION engineers and metallurgists 
agree—shot-peened rollers mean longer roiler 


chain life. That's just one of the engineering extras 
you get with Link-Belt Precision Steel Roller Chain. 
Another is Link-Belt’s exclusive lock-type bushing. 


Remember, too, Link-Belt's rizid material selection 
and controlled heat treating assure chain uniformity 
...no weak members. 

Link-Belt builds a complete line of roller chain— 
single or multiple widths in +g” through 3” pitch; 
and double pitch, 1” through 3”. Submit your chain 
problems to the Link-Belt office near you. 





Lock-type bushings 


No partial bearing here 
—bushing fits securely 


increase ability to withstand 
severe operating conditions 


A special manufacturing process securely 
locks the inside sidebars on the bushing, 
preventing lateral movement of the side- 
bars and eliminating a common cause of 
stiff chains. This Link-Bele development 
is applied on roller chains through 1” 
pitch and double pitch roller chains 
through 2” pitch. 
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LINK“@+BELT 
Precision Steel Roller Chain 


LINK -BELT COMPANY: Chicago 9, Indian- 
apolis 6, Philadelphia 40, Atlanta, Hous- 
ton 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8, 
Sorings (South Africa), Sydney (Australia) 
Offices, Factory Branch Stores aad Distribu 
tors in Principal Cities. 12,69" 





@ Just a bottle. 2. and 2 tube... 
with blood plasma flowi§g-slowly 


into the veins of a wounded man on the, 

battle field... to save ‘that man irom 

almost certain death. Amd on that 

indispensable life line...a tiny blood plasma 
-Strainer made of Reynolds Wire Cloth. Small 

in size; big in performance. Not quite so 

dramatic, or so vital, are the many other /for-defense 
uses of Reynolds Wire Cloth—in the production 

of high octane aviation gasoline ...in making 
gunpowder ...in radar reflective tow targets... and, 
of course, the tremendous number of 

Reynolds Wire Cloth applications in Agriculture, 








Boiscssecsssssstesssesy poose in Aviation, and the Automotive Industry—so 


o 








essential in sustaining the defense and civilian 
economies of our nation in peacetime or in 
wartime. Reynolds combines 50 years’ 
wke-weaving experience with modern facilities. 
Consult Reynolds engineers. No obligation. 





DOUBLED BELT LIFE 


by consulting Goodyear Distributor 


PERATOR of this granite gang saw called a Goodyear fetelel had ¥ 1 INDUSTRIAL ‘ausser PRODUCTS | 
Distributor for help with his flat belt drive. The s Ru os 
Distributor came, bringing along the G.T.M.— @-Specified 


Goodyear Technic al Man —to analyze the drive and and Distributor-Supplied COMPASS CORD 





make belt recommendations. TRANSMISSION BELT for Granite Gang Sow Drive 
The G.T.M. studied the drive, made his engineering 10% Dia 
recommendations, specified the beits to handle the 575 RPM ORIVE 
problem. Result: the Compass Flat Belts he recom- 

mended delivered two years’ service—double the best 

previous record. The Distributor took over—now 

stocks the exact replacement belts the operator needs— 

can deliver them right out of stock at any time. 


60 DIA 
DRIVEN PULLEY 


You can get service like this, too—specification of the 

right product and on-call delivery —simply by calling 

your nearest Goodyear Industrial Rubber Products Ls 
Distributor. Look for him in the yellow pages of your 144 GRAVITY 
Telephone Directory—handling Hose, Flat Belts, IOLER 
V-Belts, Packing, Tank Lining, Rubber-Covered Rolls ae 
—or write for ar introduction to Goodyear, Mechani- 

cal Goods Division, Akron 16, Ohio. 











HERE'S WHY IT PAYS TO ORDER FROM 
YOUR LOCAL GOODYEAR INDUSTRIAL 
RUBBER PRODUCTS DISTRIBUTOR 


Replacement orders filled when you need them 
from convenient, local stocks. 

One order, one bill, one central responsibility 
for all your Mechanical Goods requirements. 
You save on valuable stockroom space, because 
your local Distributor maintains a full stock of 
what he knows you need. 

Double assurance of satisfaction because the 
Distributor and Goodyear stand behind the 
products he sells you. 


GOOD, YEAR 


THE GREATEST NAME IN RUBBER 


We think you'll like “THE GREATEST STORY EVER TOLD” —every Sunday— ABC Radio Network THE GOODYEAR TELEVISION PLAYHOUSE —every other Sunday—NBC TV Network 


Product Engineering — February, 1953 15 





THE FINS OF 
WOLVERINE TRUFIN® 
HAVE BEEN SQUEEZED 


right out of the tube wall 


They are the tube itself—the fins and the tube are integral. 
Thus they can withstand vibration and sudden temperature 


changes—assuring full efficiency at all times. 


Trufin is available in (1) a variety of alloys, (2) in fin spacings 
5,7,9, 11, 16 and 19 fins to an inch and (3) in @ range of inside 
diameters from 5/16” to 1”. 


Also available in bi-metal with an integral fin construction and 
different metal lining. 


Ask for our new Catalog 201 that will give you 

more detailed information. If you have an imme- WOLVERINE TUBE DIVISION 
diate problem dealing with heat exchangers we 
invite you to call our Customer Engineering Serv- 
ice which can offer much helpful information. Manufacturers of tubing exclusively 


“REG. U.S. PAT. OFF. 


of Calumet & Hecla, Inc. 


1415 Central Ave. Detroit 9, Mich, 


Wolverine Trufin and the Wolverine Spun End Process avail- 
able in Canada through the Unifin Tube Co., London, Ontario. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


. 40th St.. New York 16, N. Y. 
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sveryone Can Count on 


VEEDER-ROOT 


Compact and rugged .. . this elec- 
trically operated reset counter is specially 
designed for tough jobs that demand longer 
counter life. 

Here’s another instance of the infinite 
applicability of Veeder-Root Countrol — 
electrical, mechanical or manual. And 
here’s another instance, too, of the endless 
resourcefulness of Veeder-Root engineer- 


ing, and the ability to design a complete 
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counting package that fits the job fully and 


exactly. Now...what’s your problem? 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 
HARTFORD 2, CONNECTICUT 
Chicago 6, Ill. « New York 19,N.Y. « Greenville, S.C 


Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 


- 








Designers 
Special-purpose Tri-Clad motors 
simplify your design job 


PARTIAL MOTORS 
can be built right in 


Compact, simple, and efficient, Tri- 
Clad partial motors can be supplied 
less drive-end end shield and bear- 
ing, as shown, for direct coupling; 
or less shaft, both end shields, and 
bearings for building right into 
your machines. 


UNIT BRAKE-MOTORS 
save space on your machines 


Space-saving and easy to order, 
Tri-Clad brake-motors for holding 
and stopping loads combine motor 
and Stearns magnetic brake in one 
unit. Available with most types of 
Tri-Clad motors in ratings up to 
20 hp, 90 Ib-ft static torque. See 
Bulletin GEA-5464. 


SHELL-TYPE MOTORS 
have high hp in small space 


Here a shaftless rotor and shell-like 
stator with punchings and windings 
provide high speeds and high hp in 
small space. Used for ‘‘built-in’’ 
applications on equipment such as 
boring machines, tapping machines, 
and grinders. 


MULTI-SPEED AC MOTORS 
provide up to 4 speeds 


Specify Tri-Clad multi-speed mo 
tors where two, three, or four dif- 
ferent operating speeds are neces- 
sary. In ratings from 1 to 200 hp 
at 1800 rpm, they’re available as 
constant-torque, variable-torque, 
or constant-horsepower motors. 


*Ree. Trade-mark General Electrse Company 


@ x 


FACE- AND FLANGE-TYPE MOTORS 
cut your assembly costs 


Mechanical modifications of stand- 
ard Tri-Clad motors include both 
face-type and flange-type end 
shields. Either type motor and your 
machine are quickly bolted to- 
gether, minimizing assembly time 
and expense. 


VERTICAL MOTORS 
are easy to interchange 


For direct mounting on tools, in- 
door pumps, etc., Tri-Clad vertical 
motors have standard NEMA base 
dimensions that make them easy to 
install or interchange. Available 
from 4 to 125 hp in standard fre- 
quencies and pole combinations. 
See Bulletin GEA-4033. 


Where specific bulletins are not listed, your G-E apparatus representative can supply 
further information. G-E Tri-Clad open motors are covered in Bulletin GEA-3580. 


me GENERAL | 
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INTERCHANGEABLE HEADS, 4-WAY MOUNT- 
ING MAKE THESE LIMIT SWITCHES VERSATILE 


Designers find the complete 
G-E line meets all their limit- 
switch needs. TakeG-E track 

type switches (shown), for ex 

ample: four interchangeable 
heads for standard body meet 
avariety of applications. Each 
head can be mounted in any 
of four positions 90 degrees 
apart, making 16 combina- 
tions. For full data on G-E 
limit switches, check Bulletins 
GEA-5707 (track type), 
GEA-5705 (lever-type), 
GEA-5704 (rotating type). 


MAXIMUM COVERAGE, MINIMUM STOCK: 
SIZE 00 CONTACTORS AND RELAYS 


Available in any combination 
of normally open and normal- 
ly closed contacts from 2 to 8 
poles, G-E size 00 contactors 
and relays cover almost every 
control-circuit relaying need 
Contacttipsareeasily changed 
from NO to NC without extra 
parts, reducing your stock of 
specials. Accessible terminals 
accommodate up to three 
wires, are designed for fast wir- 
ing. Your G-E apparatus rep- 
resentative has full details. 


EASY TO INSTALL ON YOUR MACHINES: 
CONTACTORS AND MOTOR STARTERS 


These features of G-E mag- 
netic starters which make 
them easy and inexpensive 
to install and connect: Front- 
of-panel terminals, three- 
point keyhole mounting of 
enclosures, terminal clamps 
that follow screws out, pan- 
head terminal screws, plenty 
of wiring room. These fea- 
tures, plus top starter per- 
formance, mean better prod- 
ucts, lower costs when you 
specify G-E magnetic start- 
ers. Bulletin GEA-5154. 
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MOTOR & CONTROL 
HIGHLIGHTS 


New oiltight push-button stations 
offer variety of unit combinations 


An example of the design flexibility that marks Gen- 
eral Electric’s new oiltight push-button line is the 
variety of stations available. Specify any combination 
of units from one to nine, factory-mounted in one 
compact station, or order enclosures and units 
separately. 

Enclosures, designed in accordance with JIC 
standards, are made of strong, light cast-aluminum 
for use wherever oil or coolant is present. Buna-n 
gaskets resist deterioration, won’t stick to enclosure, 
so can be used over and over again. 

These surface-mounted enclosures accommodate 
the new line of G-E oiltight units that feature 
one basic type of contact block, a full selection of 
interchangeable operators, and interchangeable color 
rings for easy coding. Check Bulletin GEA-5779 


General Electric Company, Section C668-98 
Schenectady 5, N. Y. 


Please send me the following bulletins: 
\/ for reference purposes 


GEA-3580 Open Motors 
GEA-4033 Vertical Motors 


< for immediate projects 
GEA-5704 Rotating-Type Switches 
GEA-5705 Lever-Type Switches 
GEA-5154 Magnetic Contactors [) GEA-5707 Track-Type Switches 
GEA-5464 Brake-Motors GEA-5779 Push-Button Stations 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 


machinery manufacturers in the General Electric section. 
NAME - 
COMPANY 

STREET 


city 








Mmmm TURN PAGE FOR MORE G-E PRODUCT HIGHLIGHTS 





EASILY SPECIFIED, QUICKLY INSTALLED: 
PACKAGED METALLIC-RECTIFIER UNITS 


If the machines you build require metallic rectifiers, specify 
General Electric packaged units for convenience, low installed 
cost, and minimum user maintenance. Specifying is easy: each 
metal-enclosed unit comprises selenium rectifier stacks, insu- 
lated transformer, and controls. Quickly installed, the compact 
units need no special foundations, save floor space (25-kw unit 
at left is only 25 x 31 x 65\% inches). Single-unit ratings from 
0.75 to 25 kw (125 and 250 volts d-c), complete installations 
up to 300 kw. For complete description of this line plus simple 
guide-form specifications, check Bulletin GEA-5658. 


PROMOTES LONG-RANGE MACHINE SALES: 
PROGRESSIVE MECHANIZATION PROGRAM 


“Progressive Mechanization,”’ 
General Electric’s new More 
Power to America Progran, : 
offers industry a planned, step a 
by-step approach to greater 4 sa 
mechanization—from simple 5 
machines up through improved 
machines, automatic control, 4 Pree 8 hate rey 
and continuous process. mw Ae man 
Addressed to your cus ‘i tinauee 
tomers, it can promote new 
long-range sales for your ma- 
chines as a means to increased 
productivity, better products, 
lower manufacturing costs. 
Program includes sound-color 
movie, “how-to”’ manual, and 
survey form, all described in 
Bulletin GEA-5789. 


Progressive 
echanization 


+ *200002 reoeuc, 
+ S491 rrosvers 


* (Owns unit cosy 








Basic features in smaller size — 
new G-E adjustable-speed drive 


Now you can build increased versatility into your 
machines with a simplified, lower-cost G-E Thy-mo- 
trol* adjustable-speed drive that includes all the 
features needed for a variety of machine tools, con 
veyors, pumps, etc. With a control panel half the 
size of more precise models, this new drive provides 
smooth, stepless speed control at the turn of a knob, 
pre-set speed control, and ~,3% speed regulation. 


Ratings of these new drives are *4, 1, 1%, 2, and 3 
hp, in speed ranges of 5:1 and 20:1 (1750/350 rpm 
and 1750/88 rpm). Power supply is 220/440 volts, 
50/60 cycles. Both reversing and non-reversing forms 
are available. Drive components include anode trans- 
former, d-c motor, operator’s control, and electronic 
panel (latter also made in open form for building-in). 


Also available are improved, precision *4 to 10 hp 
G-E Thy-mo-trol drives with additional features, 
plus other ratings in the full line ranging from 1/40 
to 75 hp. New 34 to 3 hp line is described in Bulletin 
GEA-5829. Reg. Trade-Mark of General Electric Company 


— GENERAL G@ ELECTRIC —— 
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CUTS WASTE, ASSURES UNIFORMITY: 
PROCESS TIMER FOR REPEAT CYCLES 


General Electric Type TSA- 
14 process timers are used 
to repeat continuously 
cycles of open and closing 
contacts where percentage 
of “on” time of double- 
throw contacts must be ad 
justable. On such repeat 
cycle applications (sample 
use: to control intermittent 
lubrication on milling ma- 
chines) they reduce waste, 
assure uniform operation, 
save machine-operators’ 
time. 

Total time cycles, ranging from 10 seconds to 8 hours, are 
set during manufacture. Percentage of ‘‘on’’ time can be varied 
by user. Telechron* motor assures accuracy. Pipe nipple 
simplifies mounting in any convenient knockout, and flexible 
color-coded leads facilitate wiring. Circuit arrangement: single 
pole, double throw. Size: 5 in. in diameter, 3% in. deep. 
Operates at 25, 50, or 60 cycles, 115 or 230 volts. For full 
description, see Bulletin GEC-525. 


PRACTICAL FOR HIGH-COST COMPONENTS: 
ULTRASONIC SMALL-PARTS CLEANER 


If you face the problem 
of cleaning small, expen 
sive components, here is 
a practical answer—the 
General Electric ultra- 
sonic cleaner. Quickly, 
thoroughly, it removes 
oil, grease, chips, dirt, 
lapping compounds, and 
other contaminants from 
surfaces, corners, and 
small holes of precision- 
built, irregularly shaped 
work pieces. Time, labor, 
and floor space are saved. 
Equipment comprises an electronic power unit (essentially 
a high-frequency oscillator) in a 45-inch-high cabinet. Above 
it is a transducer assembly, with a quartz crystal in a 4-inch 
diameter well. Parts are dipped in a suitable cleaning solution 
in this well and subjected to ultrasonic energy. Operation is at 
300 kc, 500 kc, 750 kc, or 1 megacycle. Power input is 500 
watts at 115 volts, 50/60 cycles. See Bulletin GEA-5669. 


eee ee ee ee 
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Electric heaters go in fast, 
work accurately and reliably 


In machines built for controlled compressive shrinking 
of cloth, a New Jersey manufacturer uses dozens of 
General Electric cartridge heaters to provide the accu- 
rate, easily controlled heat needed for the process. This 
company has found that, besides being reliable and 
convenient, electric heat is quickly installed, since 
workmen need only insert the heaters and connect the 
leads. 

For the heat-requiring machinery you build —-packag- 
ing, textile, printing, bottling, labeling, or extrusion 
machines—spec?fy G-E Calrod* heaters for clean, con- 
venient heat. Illustrated 64-page booklet describes the 
full G-E line, including immersion, strip, cartridge, 
tubular, unit and fin heaters. Prices and application 
data are included. See Bulletin GEC-1005 


—_ i 86) 3=| 


General Electric Company, Section C 668-99 
Schenectady 5, N. Y. 


Please send me the following bulletins: 


X for immediate projects 
GEA-5829 % to 3 hp Thy-mo-trol 
GEC. 525 TSA-14 Timer 
GEC-1005 Electric Heaters 


\/ for reference purposes 
() GEA-5658 Metallic Rectifiers 
GEA-5669 Ultrasonic Cleaners 


GEA-5789 Progressive Mecho- 
nizetion 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


NAME 


COMPANY 





STREET 


ciry_ 


— 
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You wouldn't 
finish grind 


a cotter pin 


_ Why pay for unneeded precision 
in ball bearings? 


In many applications where speeds and loads are 
moderate, you don’t need a precision bearing. When 
this is the case, Schatz “Commercial” Ball Bearings 
can cut your costs by as much as 85%—without any 
sacrifice in operating efficiency! 

Why are savings like this possible? Because 
“Commercial” Ball Bearings are designed to wider 
tolerances than precision bearings...because they are 
available unground, partially-ground, or fully- 
ground. And, because, in almost all cases, cages are 
not used. 

If you have an application where speeds and loads 
are moderate, it will pay you to look into Schatz 
“Commercial” Ball Bearings. To learn how you may 
save, write for literature described below. 


THE SCHATZ MANUFACTURING COMPANY 


6758 Fairview Avenue, Poughkeepsie, New York 


The oldest, largest manufacturer of “Commercial” ball bearings 


Technical literature available: 

Schatz Catalog 11 contains drawings and specifications of Schatz Ball Bearings. 
Technical Bulletin tells how to determine proper type and size “Commercial” Ball 
Bearing for various speeds and loads. 

Nylon Bearing Parts discusses advantages of nylon parts in “Commercial” bearings. 


22 


Schatz “Commercial” Bearings 
used on these products _ 


Dishwashers « Outboard motors 
Automobile steering mechanisms 
Elevators * Box machinery 
Office equipment 
Flexible shafts * Lawn mowers 
Masonry cutting equipment 
Textile machinery « Farm equipment 


Laundry equipment 


What about your product? 


SCHATZ 


Commercial 
BALL BEARINGS 


Product Engineering — February, 1953 





When The Finish 
is Only 
The Beginning 


{HOUGH checking the finish of a bearing 

raceway is but the beginning of many 

such inspections, it’s a highly critical 
one. Smooth finish means a quiet-running 
bearing—one that lasts longer, carries heavier 
loads. To test smoothness, Federal uses an un- 
usually accurate measuring device: a “feeler” 
sweeps back and forth across the raceway 
surface, picks up the slightest deviation, then 
translates it into an electrical impulse. By ob- 
serving dial indications, the inspector knows 
whether the raceway meets Federal standards. 
From beginning to finish, inspections like 
these are your assurance that Federal bearings 


meet your toughest performance standards. 


The Federal Bearings Co., Inc., Poughkeepsie, N. Y. 


Bederal 


Ball Bearings 


One of America’s Leading 
Ball Bearing Manufacturers 
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Spectacular Beginning 


of a SPECTACULAR STEEL 


Special 
Steels | An electric furnace puts on a terrific show when we drop 
for in a charge (as above) but it’s only indicative of the great 
performance the steel will give later in service. For these 
Armament ) are the high-alloy steels, stars of the metal world . . . 
| the steels that give you so much more than they cost in 
for resisting corrosion, heat, wear or great stress—or in 
Industry | providing special electrical properties. © They can help 
you cut costs, improve quality, or add sales appeal. Let's 
for the | get together on it. Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. er 


Home /) 


PIONEERING on the Horizons of Steel 5 
Al legheny Ludlum zz 
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Eastman © 


HYDRAULIC 
HOSE ASSEMBLIES 


for the best performance, 
for long life and satisfac- 
tion—al/l along the line— 
from manufacturer to user. 
Check your needs on the 
following list: 


COUPLINGS 








Solid Male 





1-Fabric Braid Hese 


2-Fabric Braid Hose 


q 
J 


Spiral Wire Hose 


Unite 


for free catalog 100 
on Eastman 
hose couplings 
and fittings. 














- 


. 


HYDRAULIC HOSE ASSEMBLIES 


\ i 





So. ‘ 
arm "hte areas 


Positive, unfailing hydraulic power 
is delivered to six basic motions on 
many Bucyrus-Erie H-3 Hydro- 
cranes through dependable Eastman 
Hydraulic Hose Assemblies. 


Eastman, first in the field of Hy- 
draulic Hose Assemblies, pioneered 
in many original applications of 
mobile hydraulic power. As early as 
1926, J. Peter Eastman experi- 
mented with wire braided hose. 

Continued Eastman developments 
have made it possible to apply more 





«>» Eastman 


( 
aA 
\Ra 
be 
Weal a 
So ee 
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power, over greater distances, 
through Aigher pressures—until to- 
day, 6,500 psi are withstood by the 
Eastman 3-wire braid hose assem- 
blies used on many Bucyrus-Erie 
H-3 Hydrocranes. 


Take advantage of our 25 years 
of experience in the application of 
mobile hydraulic power to manu- 
facturer’s original equipment. En- 
gineering consultation on special 
problems is our specialty ...com- 
plete service yours to command. 


u 
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Neoprene’s outstanding properties 





HEAT RESISTANCE These properties of 


Mirco iti ‘Neoprene increased 
samen cle efficiency 
Oil RESISTANCE of this 


The serrated neoprene surface of this new type of contact 
wheel for abrasive belt applications means longer belt life, 
faster stock removal, and more uniform finishing. The flexing 
action of the resilient face constantly varies the grinding angle 
of the abrasive particles . . . thus reduces “glazing,” enemy of 
long and productive belt service. 

Neoprene does not soften or weaken from high frictional 
heat . . . resists abrasion, cutting and chipping. What's more, 
it withstands attack from grease and oils. 


The Carborundum Company, Niagara Falls, New York 





These properties of FLEXIBILITY 
neoprene lengthened 
the service life 


A cover of woven asbestos coated with neoprene acts as a 
“dry seal” in this gasholder for the storage of petroleum 
vapors, and chemical process and industrial gases, As gas is 
fed into the gasholder and the frictionless floating piston rises, 
the flexible seal rolls off the telescoping fenders and onto the 
outer shell. 

Neoprene is an excellent coating material because of its low 
permeability, .resistance to chemical attack and long-lasting 
flexibility. 


CHEMICAL RESISTANCE 


Genera! American Transportation Corp., Chicago, Il. 
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meet exacting design requirements 





OIL RESISTANCE 


These properties 
of neoprene 
simplified the 
design of this 


E COUPLING 





FLEXIBL 


Power is smoothly transmitted between two shafts by this im- 
proved coupling, even under cénditions of extreme misalign- 
ment, Four neoprene “‘biscuits,”’ designed for uniform deflec- 
tion, compensate for difference in shaft positions . . . provide 
the coupling with exceptional flexibility . . . isolate vibration 
and absorb shock loads. 

Neoprene was selected for this important role because of its 
low compression set, an essential property for good vibration 
dampening characteristics. And neoprene’s oil resistance and 
excellent flex resistance assure long service life. 





Morse Chain Co., Detroit, Michigan 





PROPERLY COMPOUNDED 
NEOPRENE 
WILL RESIST: 


Make Your Design a Success! 


& 


Sunlight and 
Weathering 


, a 
& 
ev 
Air and Gas 
Diffusion 





~ 
i 
cs = 
Abrasion, Cutting, 
Chipping 


Permanent 
Distortion 


¥ 





af 


Low Temperature 
Stiffening 


In products like these, and in countless 
others, the use of properly compounded 
neoprene solved tough problems in design. 
Check over the list of neoprene’s proper- 
ties, If one or a combination of these 
prop-rties is important in your product 
design, write us for complete technical 


data. Although Du Pont does not make 
any finished products of neoprene, our 
engineers will be glad to work with you 
and your rubber goods supplier om your 
individual problem. Write to: E. I. du Pont 
de Nemours & Co. (Inc.), Rubber Chem- 
icals Div. E-12S, Wilmington 98, Delaware. 


RE6.u.s Pat. OFF 


BETTER THINGS FOR BETTER LIVING 
+. « THROUGH CHEMISTRY 


FREE! THE NEOPRENE NOTEBOOK. 


The rubber made by Du Pont since 1932 


Oils, Solvents, 
most Chem.cals 


Each issue contains articles 
about new, unusual applica- 
tions of neoprene that will 
help you design new prod- 
ucts . . . improve old ones. 
Mail the coupon today 

so tHat you won't miss 

a single issue. 





Oxidation 





E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division B-2 
Wilmington 98, Delaware 


Iam interested in receiving the Neoprene Note- 
book regularly. 


Position 
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PARKER-KALON 
Jie Oniginel, 


For Your Protection 


NON-COUNTERSUNK HEADS 


12 IMPRESSED 
TRIANGLES 
UNDER HEAD 


COUNTERSUNK HEADS HEXAGON HEADS 





& IMPRESSED 1 EMBOSSED 
TRIANGLES TRIANGLE 
UNDER HEAD ON TOP OF HEAD 
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Stgnedl. Like the hall mark on fine silverware, this triangle mark now 


impressed on all P-K Self-tapping Screws signifies the maker's pride of craftsmanship. 


This “signature” will serve for your protection against substitution. 


4, ¢ 


Now, the P-K triangle mark will certify every screw that 
ia : : 

bears it as a genuine Parker-Kalon product, made by the originators of Self-tapping Screws. 

Now, you can be sure, when you see this mark, that you are using the only Self-tapping 

: ’ ; £ pping 


Screws made with the accumulated “know-how” of 40 years of enterprising leadership. 


Now, identification goes beyond boxes or other 
containers and labels. The screw identifies itself, and when you see the P-K triangle mark 
you know it is the guaranteed screw, backed by the “Guarantee of Highest Quality” printed 
on every box. Look for the P-K triangle on the screws you buy and use. It’s your one sure 


way to guard against job-slowing, parts-wasting screw failure ... the way to make planned 





assembly savings pay off. Parker-Kalon Corporation, 200 Varick St., New York 14. 


IF IT’S :P- "oe 0.K 


TRADE MARK. 
A us. U.S. PAT. OFF. 
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Complete Moftors...or Motor Parts 


Let your design problem make the choice! 





Standard motors and matched motor 
oie Drills 
parts represent only the beginning of 
what R & M is qualified to build! Spe- 
cial R & M fractional-horsepower with 
any housing design—or specially de- 
signed motor parts to fit your housings 
—are regular R & M contributions to 


products such as those listed at right: 


Portable Saws 


Nut Setters 
Hammers 
Routers 

Screw Drivers 
Hedge Trimmers 
Lawn Mowers 
Nibblers 

Lock Mortisers 
Valve Grinders 


Portable Grinders 
Sirens 

Hair Driers 
Advertising Devices 
Ventilating Equipment 
Oil Burners 

Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 


Vacuum Cleaners 
Files 

Sanders 

Pumps 
Compressors 
Hones 

Business Machines 
Cast Cutters 
Food Mixers 
Polishers 

Planers 





The machine that tests motor performance 


in minutes instead of months! 


Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M “Electrical 
Slide Rule,”’ the performance of any one motor design 
can be calculated in about 20 minutes! Result? R & M 
can engineer a motor to your exact requirements... 
thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 


You can expect quality 


from every Robbins & Myers motor! 


Here, for example, are some of the quality features 
built into R & M universal motor parts: 


1. Every field coil has paper in the slots—in addition 
to standard taping. More insulation means longer 
motor life, fewer failures. 


Insulating material is selected for the job. For ex- 
ample, glass insulated wires are used in sander and 
saw motors. 


R & M motors are varnish-dipped and baked—as 
much as three times when service requires it. 


Standardized commutators and laminations—for 
mass-production at no sacrifice in quality. 


Diamond-turned commutators... for greater con- 
centricity and smoother surface finish. Brushes 
last longer! 


Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 





How to select the best 
fractional Horsepower 


APPLIANCES 


FOR MACHINES, 
he POWER TOOLS, 


The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R«&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor. 
If so, we’d much rather work out a special motor for 
you than see you take an ‘off-the-shelf’? compromise. 

Ordinarily the extensive calculations required make 
custom-designing pretty expensive. We've licked that 
problem, too, with the unique R & M “Electrical Slide 
Rule.”’ This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


Some Other Advantages of R&M Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
diamond-turned commutators; extra varnish treat- 
ment; a gratifyingly low failure rate. 

As a pioneer in the small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 


Llanes ie ® 


Fractional horsepower motors and parts 


... from 1/200 h.p. WL 


re X Integral Horsepower 


motors; famous R&aM 
“All-Weather"* motor with sealed 
bearings. Up to 125 h.p. 


** All-Weather” isan R&M trademark 


» @= 


Fractional & integral h.p. Electric 
Motors & Generators Fans 


qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. At least, it won’t cost you anything 
to find out. 


Let Us Tell You More 


Call the nearest branch office for an R & M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below. 


eeeeeeeeeeoeeoeeeeeeeeeeeeeeeeeeeeeeeeeee 


ROBBINS & MYERS, INC., MOTOR DIVISION, 
Springfield 99, Ohio: 
Please send me, without obligation, information on: 
Motor Parts for Portable Tools 
Universal Motors . 
Capacitor Motors 
Universal and DC Motors 
R & M “‘All-Weather’’ Motors—up to 125 HP 


Please have a Moior Specialist call 
Product we manufacture 
Name 
Company 
Street 


City & State— 


eeeeeeeeeeeveeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeee 


. 
. 
. 
. 
. 
7 
. 
2 
. 
* 
. 
7 
. 
+ 
. 
. 
. 
. 
7 
a 
. 
. 
. 
. 
. 
* 
. 
o 
. 
7 
+ 
7 
* 
. 
+ 
o 
. 
. 
* 
. 
. 
7 
+ 
. 


"in| ROBBING & MYERS, we. 


SPRINGFIELD 99, OHIO © BRANTFORD, tg 


Electric & Hand Moyno 
Hoists & Cranes Pumps 


Propellair Industrial 
Ventilating Equipment 





Feed-O-Matic cuts time required for a secondary 
dieing operation from .210 of a minute per piece 


ly fel sly tae Muar mpnar THE FIELD OF USEFULNESS 
anizing transfer of work pieces. 
IS WIDE OPEN RIGHT NOW 


We have not worked out Feed-O-Matic design 
details for every possible application. But our 
engineers will be glad to work on them with 
you for your applications. 








Ideas tor 1960 
OF sooner |. 


No part of any human body need even approach 
. are . a danger zone. For eye hazardous conditions the 
A mechanical hand designed to feed parts into punch presses fesdiate coed ext oun te ta Cele. 
can be “trained” to do the same job wherever precision 
feeding is desired under difficult or dangerous conditions. SPEED 
The Feed-O-Matic “mechanical hand” has added safety, The Foed-O-Matic la synchronised with the 
: machine it serves. It wastes no motions, never 
speed and certainty to punch press operations. It can do as gets tired. 


much for other machines. Its applications are a challenge to CERTAINTY 
design engineers. With the Feed-O-Matic your 1960 model 
designs can come into being right now. desired, automatic shut-off of power if anything 
fails to function properly, are only two of the 


features that cause the Feed-O-Matic to add 
certainty to machine operations. 


Precision pickup and placement of parts, and if 


Need precision, greater safety or 
more speed in work-piece pickup, 
placement and/or transfer on your 


equipment? Feed-O-Matic may have FEED-O-MATIC BROCHURE on —_ 


the answer. . . . 
of this device in secondary die operations. Will 
give you details on its basic principles. Please 
write Dept. P for your copy 





Only the best is good enough 





THE V & O PRESS COMPANY 


Feed-O-Matic picks up and then places DIVISION OF EMHART MFG. CO. 
tricky shapes into die with precision and 


speed. You may be able to apply its HUDSON, NEW YORK 


mechanized “manual” dexterity to avto- 
mate your machine Builders of Precision Power Presses and Feeds Since 1889 
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One Reliable Source for... 


Everything from Power Line to Driven Shaft 





Texrope V-belt Drive 





Eight Ways to Get 


Mechanical 


Economical variable speed for many 

applications where speed range re- 

quired is not too great and where 

the machine may be stopped to make 

speed changes. Two Vari-Pitch 

sheaves used together double range 

of adjustment. Horsepower range — f 

1/2 to 300. Speed adjustment range iS Vari-Pitch 
— 9 to 28 percent. Across-the-line Squirrel cage stationary 

starter motor control drive 


Sy ee ere et tn ee ER ERE ee + 


Mechanical 


Popular for textile machinery and 
other machines where considerable 
speed adjustment is required. Avail- 
able for either stationary or motion 
control. When both are Vari-Pitch 
sheaves, adjustment range is doubled. 
Horsepower range — 1)2 to 40. 
Speed adjustment range — 2 to 1. 
Combination Squirrel cage Vari-Pitch wide 
starter motor range drive 





Electrical 


Speed is varied by means of control 

on secondary windings of motor. 

Speed control by steps, but in larger 

sizes can be stepless type using liquid 

regulator. Horsepower range — 5 

hp and up. Speed adjustment range 

50% of synchronous speed to full 

synchronous. 

; Wound rotor Wound rotor Texrope V-belt 

control motor drive 





ceed 





Electrical 


Motor is built in standard squirrel 
cage frame with special windings 
and control. Up to tour speeds avail- 
able from one motor. Furnished with 
variable torque, constant torque or 
constant horsepower. Horsepower 
range — 2 hp up. 


Multi-speed Multi-speed Texrope 
motor starter squirrel cage motor V-belt drive 


COMPLETE DRIVES from One Reliable Source — 





Variable § speed Drives... 


Mechanical 


Speed may be changed while ma- 
chine is in motion, particularly good 
for machines requiring fine adjust- 
ment while operating. Double range 
of adjustment may be obtained by 
using two sheaves. Horsepower range 
— 142 to 300. Speed adjustment 
range — 9 to 28 percent, 





Mechanical 


Enclosed unit with Vari-Pitch sheaves 
for speed control. For machines 
where extremely wide speed control 
is required. May be manually or re- 
motely controlled. Motor may be 
mounted on speed changer housing 
for compact installation Horsepower 
range — 142 to 75. Speed adjust- 


ment range — 3% to | 





Electrical 


Speed is varied by means of various 
types of control. Available in shunt 
or compound wound for both con- 
stant and variable torque loads. Speed 
control may be stepped or stepless. 
Horsepower ramge—'2 hp up. Speed 
adjustment range — zero to maxi- 
mum speed. Maximum speed in 
smailer sizes, 3500 rpm. 





Combination 


For extremely wide range speed con- 
trol, this combination drive combines 
the speed control range of the motor 
with that of the Vari-Pitch drive. 
Other combinations of electrical and 
mechanical variable speed can be 
worked out to fit the requirements 
of a particular design. 


Reduced voltage 
starter 


Across-the-line 
starter 


Direct current 
control 


Wound rotor 
motor control 


Squirrel cage 
motor 


Squirrel cage 
motor 


Direct current 
motor 


Wound rotor 
motor 


ALLIS-CHALMERS > 


Vari-Pitch motion 
control drive 


Vari-Pitch speed 
changer 


Texrope V-belt 
drive 


Vari-Pitch wide 
range drive 











Nation 
Wide 























Service 

















Ges R CUSTOMERS will have no trouble get chosen for their modern equipment, efhcient 
ting competent service on your products methods, wide experience and business integrity. 
when you use Allis-Chalmers motors, control These Certified Service Shops assure your cus 
and drives. There are nearly 100 Allis-Chalmers tomers of factory-approved parts and service 
Certified Service Shops located in every indus methods on Allis-Chalmers drive equipment. It 
trial area in the country you use special motors, the factory makes avail 
Allis-Chalmers Certitted Service Shops are able to all Certified Service Shops the necessary 
hand-picked independent units which have been information to assure a good service job 


A.3955 
Texrope and Vori-Pitch are Allis-Chalmers trademarks 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 


=~ awe > [re oe B.) i. a 1. € 
. Sete. . & ’ a 
&  « So Der pe yet FG :% PAE 


Allis-Chalmers Manufacturing Company 
Box 512 
Milwaukee 1, Wisconsin 


Please send me the literature for designers checked below. 


Motors Control Texrope Drives 


Handy Guide to Motor Across-the-line Starters 14B7132 Handy Guide to Texrope 

Selection 51B6052 Reduced-voltage Starters 14B7215 Drives 20B6051 

Squirrel Cage Motors 51B6210 Vari-Pitch Drive Engi- 
neering Data 20B7499 


Name ¢ ompany 


Address City and State 


Pee eee Ne ee 


am 





Aluminum Conductor Buswoy, 
light and economical, by 
Bull Dog Electric Products Co., 
Detroit, Mich, uses Revere 
Aluminum (EC Grade) Bar. 


Many makers of indoor ond 
outdoor chairs and furniture use 
Revere Aluminum Tube. This 
chair by Lownlite Co., Miami, 


Florida. 


\ | Bee ‘ 
: , — = 
a 
A Revere Aluminum Extruded 
is used by the meat packing industry 
os smoke-sticks for hanging meats 
during the smoking process. Photo 


———— courtesy The Globe Co., Chicago, Ii. 
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The heart of this cylinder Ys 
surfacing hone is a . 


Revere Aluminum 
Extruded Shape. Photo 
courtesy Ammco Tools, 
Inc., North Chicago, lil. 


U. S. Air Force crash trucks 
and rescue vehicles by 
American-LafFrance- 


_Foamite Corp.,Eimira,N. Y., 


wse Revere Aluminum 








in TELECHRON TIMERS only... 















































FEATURES TO HELP YOU DESIGN 


YOUR NEW CLOCK-RADIO 


TWO KNOBS do the work formerly done by Se FREEDOM OF STYLING. Two-knob control and 


three. The new Telechron Timer, mode! C-78, separate alarm hand mean greater freedom for your 


means unmatched simplicity in clock-radio operation. styling people. Telechron Timers are available with 
One knob for alarm the other for radio round or square face ...any color dial, hands or bezel. 


SIGNAL ALARM. It’s a must for heavy sleepers. 

And it’s a sales-boosting extra talking point for your Wey Sales-Boosting Extra Benefit 

clock-radio. In the clock-radio field only Telechron Timers ~~ You are free to display the 

have the signal alarm. > os Telechron trade-mark and the 
Telechron Seal of Accuracy on 


= your clock-radio. Ask for full 
RADIO ALARM ‘ON’ SWITCH. Contacts rated at 15 A. Ad. information. Telechron Depart- 


at 115v. a-c. Adequate to carry the load of a variety of ment, General Electric Company, 12 Homer Ave., 
electrical appliances through an auxiliary outlet Ashland, Massachusetts. 


on your clock-radio. 


Cf, 
B E S S . oImpie Gesign—friction ’ 
DEPENDABLE SLEEP SWITCH. Simple design—frict c lelech TON 


geared to clock movement— insures accuracy, dependa- 
bility, and sturdy endurance even with rough handling. MARK OF TIMING LEADERSHIP 
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One B. F. Goodrich Rivnut does twe 


fastening jobs, cu 


Rivnuts provide at least 6 clean threads 


in one simple operation! 











1. Rivnut is threaded onto 
pull-up stud of a manual 


2. Rivnut is inserted—head 
firmly against work —tool 


or pneumatic heading tool. at right angles to work. 











3. Tool lever cperates pull- 
up stud, forming a bulge 
in the Rivnut shank. 


4. After upset, Rivnut threads 
are still clean and intact, 
ready for screw attachment. 


Compare these 4 methods of putting 
screw threads in thin sheet metal 





az « 


Pierced and tapped— 
3 threads 


Wiitth) = Willi, 


Tapped—72 threads 














a 





WY Yl) 


SN 


Projection welded— 


4 threads Rivnut—at least 6 threads 








B.EGoodrich RIV 
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ts assembly cost! 


REFLECTOR 
RIVNUT FZ 





PLUG 8 SOCKET 
B. F. GOODRICH RIVNUTS cut assembly time and costs 
since they provide a firm, accurate nut plate in one quick 
operation. Welding, tapping are eliminated. Rivnuts can 
be installed from ome side and can take an attachment 
bolt from either end. 


In the application above (assembling spotlights) Rivnuts 
completely eliminated use of threaded studs which required 
welding in close quarters. They also eliminated a separate 
piercing and tapping operation and made it possible to 
attach nuts from the outside of the assembly instead of 
the inside. Rivnuts provided further cost savings since 
they could be attached after enameling without marring 
the finish of the unit. 


Whatever your fastening problem, there’s probably a 
B. F. Goodrich Rivnut that can cut both assembly time 
and costs. Get complete information and engineering help 
by calling in a B. F. Goodrich Rivnut engineer. The B. F 
Goodrich Company, Department PE-23, Akron, Ohio. 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 
construction, gives proved ap- 
plications ... Write for your 
free copy today to The B. F 
Goodrich Company, Depart- 
ment PE-23, Akron, Ohio. 


The only one-piece 
blind rivet with threads 





l. VERSATILE!—All-angle 2. SMOOTH RUNNING!— 3. EFFICIENT!—New 4. QUIETI—Advanced 5. LONG-LIFEI—4L/ 
bearing and lubrication Precise rotor balancing electrical design, venti- magnetic design and unit- synthetic insulation re- 
system permits motor to and concentricity of lation give top per- ized rotor-fan casting sists moisture, corrosion 
operate in any position, rabbets and bearings. formance in least space. provide quiet operation. and electrical breakdown. 


f 


— Ten good reasons for using 


Above you see ten good, basic reasons for using the all-new G-E SMALLER ... 


“form G” motor—right now! And at your right are four big “plus” 
reasons perhaps even more important to you. 

Completely different ... completely functional . . . this general- 
purpose motor gives you full NEMA performance plus up to 50% 


less weight, 40% less bulk—rating for rating! 




















You get efficiency, sturdiness, extra long life . . . plus quiet, all- 








angle operation in every roting! 








Now you can improve your product, speed assembly time, cut 
your handling and shipping costs. 

Want more good reasons for using this new motor? Contact your 
nearest G-E Apparatus Sales Office or write for bulletin GEA-5567. 
Address Section 700-121, General Electric Co., Schenectady 5,N.Y. 


GENERAL @@ ELECTRIC 





ite 2 . tantra saat : « 2 ae 


6. STURDY!— Another 7. LESS MAINTENANCE! 8. CONVENIENTI!— 9. RIGIDi—This motor 10. FLEXIBLE—Cradle 
G-E innovation: shell is Spacious oil reservoirs Roomy terminal box— has strong, lightweight bases—solid or resilient 
expansion-fitted to stator: no lubrication required cover has connection and aluminum end shields facilitate easy mount- 





a strong unit assembly. 


the all-new G-E Fhp motor! & 


LIGHTER... BETTER LOOKING... MORE VERSATILE! 


mn some applications. lubrication instructions. especially rib-reinforced. ing in any position, 





ee) 




















and precision deep-drawing... 


Eastern Tool & Mfg. Co. has complete production equipped and experienced in large volume metal 
facilities for the automatic manufacture of a wide finishing operations. 
variety of sizes and designs of the items illus- : ee 
trated above. Our plating department is fully Our deep-drawing facilities are now devoted 
exclusively to the manufacture of ordnance com- 
ponents with up to .001” wall tolerance. We wel- 
Send for your copy of the new 24 come inquiries from interested manufacturers. 
poge Fastern Tool & Mfg. Co. 
descriptive booklet No. 100, 


the story of ovr kockground 
ond services 


Eastern Tool & Mfg. Co. 


Belleville 9, New Jersey 


Wire Forming + Metal Stamping + Deep-drawing 


~ 
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Is your speed reduction 
problem in this picture? 


ch 


situierleemuceltuace Restricted Space 


High hp 


Miveieataitertitd nel aceli 
L 4 tor mounting late 


parallel takeoff 


> 7 ss P . a 
~— Herringbone 
Worm Gear Drive Gearmotor Gear Drive 


ratios: 6.2:1 to 292:1. Reduction ratios: 2.84:1 318:1. 
te 30. shaft f Hp ranges: 1000. shaft 


to 280. ewies of Oe ot sfows im wh piso a ee 


Yes, LINK-BELT builds all 3 


ELICAL, Herringbone or Worm gear drive — Call the Link-Belt office near you for engineering 
Link-Belt builds them all. And all are made in information on any or all of these enclosed gear 
the widest range of hp ratings and reduction ratios. drives. Send for catalogs. 
Truly a specific drive for every reduction problem. 
All of this enables the Link-Belt power transmis- pees 

sion engineer to recommend the one drive best suited Li N K ‘©: fat E LT 
to your requirements. And you can be equally sure aw 
that every Link-Belt drive is precision engineered 


for quiet, economical, long-life service. ENCLOSED GEAR DRIVES 


LINK-SELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa), Sydney (Australia). Offices, Factory Branch Stores and Distributors in Principal Cities. 1200 
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do the work 





COMPRESSED AIR is used to control paper tension in this Camachine paper slitter 
installed at Miro Container Co., Inc. A Westinghouse Controlair® pneumatic 
valve regulates the air pressure. Once set, this valve automatically maintains the 
desired air pressure until the operator changes the setting of the control lever. 


A CONTROLAIR® VALVE, a few feet of ond 0 pace 
matic brake make up this simple con system. 
tically no maintenance is required; the devices are sturdy 
and reliable, as well as extremely accurate. 
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boosts output of paper slitter 50%! 


HERE'S THE PRODUCT— paper food 
containers that are wound from 
per that is slit on the Camachine. 
recise penumatic control materi- 
ally reduced torn paper during slit- 
ting and upped the output of the 
slitter about 50%. 


‘ 
° 


geedes 
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ae take it away! This Controlair® valve really works smooth!” 
That's what the man said who runs the Camachine paper slitter at 
the Brooklyn plant of Miro Container Co., Inc. The new Westinghouse 
air-pressure control valve was paying off — in more production, lower 
costs, and smoother operation. 

Cameron Machine Co. of Brooklyn, N. Y., makes the Camachine. They 
control paper tension by regulating the speed of the input paper roll with 
a pneumatic braking system. The air pressure supplied to the brake 
diaphragm must be controlled precisely to prevent backlash and inter- 
leaving of the paper; but the valve they had been using was inaccurate. 
Paper was tearing and interleaving, wasting paper and delaying production. 

The Westinghouse Controlair® valve has everything Cameron engineers 
had been looking for. It’s rugged and simple. It operates easily. And it’s 
accurate . . . automatically maintains a selected air pressure against line 
leakage. 

Since this valve was installed at Miro Container Co., paper loss has 
dropped about 10%. With fewer production delays, about 50% more 
paper can be slit per day. 


PUT AIR TO WORK ON YOUR EQUIPMENT 


We can give you expert advice on the most profitable way to use air. 
And we can offer you a complete line of proven pneumatic devices— 
everything from air compressors to valves and actuators and including a 
complete new line of cushioned pneumatic cylinders, all made by Westing- 
house Air Brake Co. Write for information. 


Westinghouse Air Brake 


COMPANY 
INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNA. 


Factory Branch: Emeryville, Calif. 
In C :¢ dian Westinghouse Co. Ltd., Hamilton, Ontario 




















What's Screwy? 























“Oh, he never bothers to turn it on. He’s just fascinated by the beauty of those 
Phillips Cross-Recessed-Head Screws.” 








BEAUTY is only one of manyreasons _ driver strength. What's more, they 
why Phillips Screws help you build cut driving time up to 50%, eliminate 
a better product. These screws set driver skids and split screw heads. 
up tighter, resist vibration. They are Whether you use Phillips Wood, 
PERFECTLY distinctively designed to give max- Machine, Tapping Screws or“Sems”’, 
mateo! imum strength of head, maximum you save time, work, money. 


Only Phillips 
Drivers cre per- 


D225 PHILLIPS cossecese/eed SCREWS 
| XM marks the spot... the mark of extra quality 


AMERICAN SCREW COMPANY ® ATLANTIC SCREW WORKS, INC. © THE BLAKE & JOHNSON CO. 
CENTRAL SCREW COMPANY °* CONTINENTAL SCREW COMPANY ® THE EAGLE LOCK COMPANY 
ELCO TOOL AND SCREW CORPORATION * GREAT LAKES SCREW CORPORATION * THE H. M. HARPER CO. 

THE LAMSON & SESSIONS COMPANY * NATIONAL LOCK COMPANY 
THE NATIONAL SCREW & MANUFACTURING CO. * PARKER-KALON CORPORATION 
PHEOLL MANUFACTURING Co. bad ROCKFORD SCREW PRODUCTS CO e SCOVILL MANUFACTURING CO. 
SHAKEPROOF Div. OF ILLINOIS TOOL WORKS bd THE SOUTHINGTON HOWE. MFG. COMPANY 
STERLING BOLT COMPANY °* STRONGHOLD SCREW PRODUCTS, INC. © WALES-BEECH CORP. 





TODAY’S...-AND THE FUTURE’S...FINEST FASTENER 
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TENSION 
LINKAGE 


WHAT'S THAT ? 


Some designers have been asking us 
what we mean by the term “tension 
linkage.” We use it to describe any chain 
application in which the linear move- 
ment of the chain is not continuous in 
direction. The predominant feature of a 


here’s one example 

Suspension of the load on a chain 
hoist. The load is lifted or lowered by 
the rotation of the sprocket. One end 
of the chain is permanently anchored as 
indicated. The free end is fastened to 
the object to be lifted or lowered. The 


here’s another one 
nn am 
©) 


Reposition of a shaft that has been 
rotated through a limited angle. The 
shaft is turned clockwise (as shown in 





Our Bulletin No. 51-10 contains complete details on why 


Baldwin-Rex® Roller Chains, Leaf Chains and 


Block Chains are ideal for tension linkages. It also contains 


A PRODUCT OF 


application examples and tables of weights, 


strengths and dimensions. 


Use the coupon to send for it today. 


Chain Belt company 


OF MILWAUKEE 
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tension linkage application is that the 
chain need not be formed as an endless 
chain belt. 


There is a wide variety of possible 
tension linkage applications. 


sprocket is driven by hand power or 
motor power through gearing. The 
slack side of the chain usually hangs 
freely, thus providing 180° wrap on the 
sprocket. 


the illustration) during some operation 
of the associated equipment. The result- 
ing compression of the spring provides 
the energy necessary to return the shaft 
to its original position. In many cases 
of this type, operation is frequent and 
high shock loads are encountered, so 
chain is the answer. 


Chain Belt Company 52-401T 
321 Plainfield Street 
Springheld 2, Mass 


Gentlemen 


Please send me Bulletin 51-10, 
Name.. 


Company 


Address... 











y 4 


Add durability to paint and control 
corrosion with BONDERITE 


f 


A dozen things you use every day are 
Bonderite-protected. Bonderite, under 
the paint on automobiles, appliances, 
office and industrial equipment, guards 
against rust and corrosion, anchors the 
paint, adds years to the appearance and 
service life of the finish. . 

Bonderite, applied by spray or im- 
mersion, converts the surface of metal to 
a nonmetallic phosphate coating. It is 
adaptable to varying requirements, op- 
erates with simplicity and dependability. 
It is low-cost, adds greatly to paint 
performance. 


Greater efficiency, economy in 
cold forming of metals with 


BONDERITE and BONDERLUBE 


This is the combination of Parker Prod- 
ucts which have put many “problem 
draws” into production routine. The 
nonmetallic Bonderite coating—used for 
years in tube mills for its ability to hold 
lubricants, minimize galling, lengthen 
tool and die life—joins with scientifically 
compounded Bonderlubes. This com- 
bination allows deeper draws, more se- 
vere extrusions. Saves time, money and 
materials. Used in manufacture of shell 
cases, shafts, gears, etc. 


























valuable 
PARKER 


Add maximum corrosion resist- 
ance with PARCO COMPOUND 


Iron and steel gain most effective protec- 
tion against rust when treated with Parco 
Compound. Creates a nonmetallic crystal- 
line phosphate coating over all surfaces of 
the product treated. Size and shape of 
product makes no difference—anything 
which can be immersed in the tank can be 
treated. Tools, springs, brackets, hardware, 
ornamental iron, plates, nuts, bolts, and 
nails are among the hundreds of items on 
which Parco Compound is used. It’s indus- 
try’s standard rust-resistant product. 


Get jet black corrosion resistant 
coating with PARCO BLACK 


Jet black color and effective corrosion re- 
sistance from a single bath! Parco Black 
is not a dye, but chemically converts the 
surface of iron and steel to produce the 
protective coating. It is safe, simple, easily 
controlled. Products to be treated are im- 
mersed in a low temperature (about 180°) 
bath for a few minutes. Corrosion resist- 
ance of Parco Black is as much as ten times 
that of conventional “‘blacks.”’ 








advantages for your products by using a 
metal surface treatment... 


Get increased wearing quality 
on friction surfaces with 
PARCO LUBRITE 


This Parker product creates a nonmetallic 
phosphate coating on friction parts and 
bearing surfaces. Its action is to prevent 
metal-to-metal contact, hold lubricant, pre- 
vent galling and scratching. Smooth, easy 
break-in is assured, and longer subsequent 
service life is promoted. 

Used with great success on gears, shafts, 
pistons, piston rings, valves, cylinder lin- 
ings, etc. 


Protect structural steel, large 
fabrications with ‘‘Bonderite- 
quality’’ PARCO PRIME 47 


Now, steel structures and big fabrications 
can have the benefits of Bonderite-quality 
corrosion resistance and paint adhesion. 


Clean your production with a 
cleansing and conditioning 
PARCO CLEANER 


The Parker line includes alkali, acid and 
emulsion cleaners formulated not only 
to remove grease and soil but to condi- 
tion the work for the next step in finish- 
ing as well. There’s a Parco Cleaner to 
meet your conditions of soil, production 
requirements and finishing operations. 


Use PARCOLAC to stain, wax, 


or oil-finish parts 


This group of products is made up of 
various finishes for use after Parco Com- 
pound. Includes wax base finishes, stains, 
and rust preventive oils suitable for 
application by dip, spray or centrifuge. 
Can meet fast or slow drying require- 
ments. Parcolacs add to appearance and 
performance qualities of articles treated. 


Parco Prime 47 can be sprayed or brushed 
on, quickly conditions the metal to take 
and hold prime and finish coats. Recom- 
mended for bridges, tanks, truck and trailer 
bodies, structural steel, freight cars. 


RUST PROOF COMPANY 


*Bonderite, Bonderlube, Parco Compound, 
Parco Lubrite— Reg. U.S. Pat. Off. 


Please send me information on PARKER RUST PROOF COMPANY 
saan 2179 E. Milwaukee, Detroit 11, Michigan 
DC) Bonderite 
CZ) Bonderite ond Bonderiube NAME 
C) Parco Lubrite 
C) Perce Compound FIRM _ 
OC) Parco Black 

C) Parco Prime 47 
0 Percotocs 

C Parco Cleaners 








ADDRESS ___ 
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NDER the terrific vibration of aircraft engines, 
U screws and nuts have a tendency to become 
loose. That’s why Army, Navy and Air Corps 
specifications call for safety wiring on engine 
mountings, instrumems, gun sights, magnetos . 
every place on a plane where a screw or nut might 
shake loose. 

By simply drawing the lock wire through a small 
hole in each nut or screw, and then twisting tightly 
with pliers, a positive sure cure for the “shakes” 
is provided. 

Wire for this important function must be highly 
resistant to corrosion, tough enough to resist frac- 


NATIONAL- 
STANDARD 


Sure cure 
for the ‘shakes’ 


turing under the heat and vibration of aircraft en- 
gines, and soft enough to twist with pliers for quick 
assembly and replacement of parts. Here at National- 
Standard we've developed a type of slow-annealed 
stainless steel wire to fully meet these exactiag re- 
quirements. And we’re drawing millions cf feet of 
this wire, not only for aircraft but also for many 
other automotive applications. 

Developing special wire for special purposes has 
been an important part of National-Standard’s busi- 
ness for more than 45 years. Perhaps our unique 
engineering and manufacturing facilities can help 
you with your wire and wire fabricating problems. 





DIVISIONS OF NATIONAL-STANDARD CO. 





ATHEMIA STEEL. . Clifton, N.J...........0000000- Flat, High Carbon, Cold Rolled Spring Stee! 
WATIONAL-STANDARD. . Niles, Mich 

REYNOLDS WIRE. . Dixon, I:linois 

WAGNER LITHO MACHINERY. Jersey City, N. J 
WORCESTER WIRE WORKS. . Worcester, Mass 


Tire Wire, Stainless, Fabricated Braids and Tape 
Industrial Wire Cloth 


Metal Decorating Equipment 
Round and Shaped Steel Wire, Small Sizes 
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O MATTER how “tricky” a bellows 
N assembly you may require, we can 
make it for you—save you time and 
money, too. 

You get the advantages of trained 
personnel—specialists in this highly 
specialized field. They’re backed by half- 
a-century of experience in developing and 
producing bellows assemblies of all kinds. 

You get service that saves you time. 
We take over all production problems 


cuts 
0 
Savings 


SYLPHON STAINLESS STEEL BELLOWS ASSEMBLIES 


and worries—see that you get bellows 
assemblies made exactly to your speci- 
fications, on schedule. 

If you use, or plan to use, stainless steel 
(or other metal) be:lows assemblies—for 
thermostatic devices, pressure controls, 
hydraulic mechanisms, recording instru- 
ments, valves or other applications—we 
can show you short cuts to savings. 
Write either Fulton Sylphon Division 
or Bridgeport Thermostat Division. Ask 
for idea-stimulating catalog CP-1200. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tena, 
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ces 
FELLOWS Assemaiies + BELLOWS OEY" 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1}, Conn, 





LINK-BELT ball and 


keep company with America’s 


as 


er mel 


APE 


pow can always count on top performance when a large, common reservoir. Grease stays in, dirt 
you specify Link-Belt precision bearings. For stays out. . 
Link-Belt’s Sealed-Housing feature assures longer 
bearing life plus extended lubricating schedules. 
And Link-Belt alone offers this vital feature in both Link-Belt’s experienced engineers will be glad 
ball and roller models. 


° and wear is minimized even under 


Pe se PE 


grueling operating conditions 


to help you in your bearing application problems 
With this exclusive advantage, all moving sur- ... with no obligation, of course. Or you may get 
faces are completely enclosed and lubricated from full information from Data Book 2550. 


LINK-BELT ball and roller bearings 


& 


Metal Working Machinery Farm Machinery Construction Equipment Textile Machines 
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roller bearings 


hardest-working mach 


Universally align- 
ing. Capacity for 
radial and thrust 
loads. 


Wide inner ring 
distributes load 
over large shoft 


Self - aligning 
secls effectively 
keep grease in 
ond dirt out, re- 
gardiess of olign- 
ment. 


Spring - locking 
collar with set- 
screw clamps 
bearing firmly on 


area, shoft. 


lubricoat passes 
freely into large 
reservoir to lubri- 
cate moving svur- 
faces. 


Lubricction fitting 
with pressure re- 
lief feature pre- 
vents excessive 


grease pressure. Easily installed by 


slipping bearing 
onto shoft ond 
clamping inner 
ring by tightening 
two set-screws in 
spring locking 
collar. 


Sturdy, compoct 
cast housing re- 
quires minimum 
support space, con 
be positioned on 
the side of a ma- 
chine. 


Automotive parts are annealed by one of the 
big auto-makers in this continvous roller hearth 
radiant tube-fired furnace built by Surface 
Combustion Corp., Toledo, Ohio. As on many 
of their other furnaces, Link-Belt ball and roller 
bearing pillow blocks and flanged blocks are 
ised to withstand the demands of high tem- 
Cratures and continuous Operation. 


BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Piants: Indianapolis, Chicago, Philodelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, Son Francisco, Los Angeles, Seattle, 


Toronto, Springs (South Africa), Sydney (Australia). Sales Offices, Factory Branch Stores and Distributors in Principol Cities 


13,098 


smooth the path of power for all industry 


Pulp & Paper Machinery Materials Handling Equipment Oil Field Equipment 
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CAMERON PRESS - FORGINGS ARE | 
NOW AVAILABLE TO HELP IMPROVE i 
YOUR PRODUCT AND TO SPEED 
UP PRODUCTION SCHEDULES 


Because of the limitations of conventional forging machinery 
and methods, many product designs have, of necessity, incorporated 
steel castings where forged steel members could be used to great advantage. 
The closed die method of press-forging developed by Cameron Iron Works 
has vastly expanded the limits of size and shape of forgings, 
thus extending the metallurgical and manufacturing advantages 
of forged steel to a wider range of product designs. 

Numerous intricate patterns, weighing up to 2000 pounds, which have been 
considered impossible, or impractical, to forge from ferrous metals 
heretofore, are now being produced at Cameron. 

Inquiries as to how Cameron press-forgings may be fitted into your product designs 


will be given prompt attention. Send us your drawings and specifications. 


CAMERON IRON WORKS, INC. 


FORGE AND ORDNANCE DIV. 
P.O. BOX 1212 HOUSTON, TEXAS 














Figure 1 — Racine Model “F” Pump 


Standard-design National Oil Seals, O-Rings 


give effective, low-cost sealing in Racine Pump 


An unusual and highly economical so- 
lution to a two-way sealing problem is 
found in the shaft bearing assembly of 
Racine Hydraulic’s Model “F” Pump. 

Where the shaft enters the pump 
(Figure 1) it is necessary to prevent 
leakage of hydraulic oil (200 S.S.U. at 
100°F) as well as intake of air, dust, 
and dirt. Pressure varies from slight 
suction to 25 p.s.i. Shaft speed averages 
1,200 r.p.m. anc the pump may be in 
continuous operation over long periods 
of time. External abrasive conditions 
are often very severe. 

The unusual approach of Racine’s 
engineers is to employ three single-lip 
National seals. All are modified Na- 
tional 50,000-S Syntech* seals —spring- 
tensioned units with precision-trimmed 
synthetic rubber sealing members in- 
side a steel outer case. Two such seals 
are mounted with sealing lips inward 
to retain pressure and oil. The third 
seal is mounted outward and operates 


*Trade Mark Registered 


virtually “dry” as a dust excluder.* 

On the faceplate assembly opposite 
the sealing point, Racine solves a static 
sealing problem economically with a 
commercial-grade O-Ring also supplied 
by National. 

Racine’s use of standard-design Na- 
tional seals not only expedites seal de- 
liveries but saves 
tooling costs. 
Whether your ap- 
plication utilizes 
standard - design 
seals or requires 
special seal design, 
National Applica- 
tions Engineers 
are at your service. 


Figure 2 — National 
50,000-S series 
Syntech (Modified) 


*Note: This application shows that National seals 
may be used under conditions more severe than 
intended. However, before exceeding seal per- 
formance specifications, discussion with the near- 
est National engineer is recommended. 


Sealing 
News & Tips 


“« 


Dual-Lip Opposed Syntech Seal 


National 70,000-S 

Syntech seals are 

used in numerous 
applications 

where fluids or 

lubricants must be 

separated within a housing. Sealing 
lips are of synthetic rubber, preci- 
sion-trimmed to a “knife” edge for 
positive sealing, mounted in opposed 
position and spring-tensioned. They 
are capable of continuous operation 
with zero leakage at intermittent 
temperatures up to 300°F, speeds to 
7,000 F PM. and run-out to .030 in- 
dicator reading. 


External Expansion Leather Seals 


National 80,000 
series spring- 
tensioned leather 
seals are designed 
for applications 
where the shaft 
remains stationary, the bore rotates, 
and the centrifugal force would im- 
pair operation of a shaft-type seal. 
Use of this external design in such 
cases often simplifies machinery de- 
sign and facilitates assembly. 


National Shims, Shim Seals 
and Shim Seals 

are available in a 

wide range of sizes 

all thicknesses from .002” upward. 
The uniform density of metals em- 
ployed prevents compressing under 
used poy all leading vehicle, equip- 
ment, and machinery manufacturers. 
For complete information, request 


National Shims 

Sa 
and shapes and in 
severe pressure. National Shims are 
Catalog 93. 


“Let Your Decision be Based on Precision” 


NATISNAL 


OIL & GREASE SEALS 
O-RINGS SHIMS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


25862 





CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILL. 
CLEVELAND, OHIO . 
DALLAS, TEXAS 
DerroitT, MICH. . 


Room 4113 Field Building, F Ranklin 2-2847 
210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 
302 Highland Park Village, J]Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


MILWAUKEE, WISs. 
NEWARK, N. J. 


Downey (Los Angeles Co.), CALIF 


. 11634 Patten Rd., TOpaz 2-8166 
647 West Virginia Street, BRoadway 1-3234 


Suite 814, 1180 Raymond Blvd., Mltchell 2-7586 
REpDwoop City, CALIF. . 
519 South Broadway, WIchita 2-6971 


Broadway and National, EMerson 6-3861 
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New Waldes Truarc E-Ring Dispenser 
Speeds Assembly, Cuts Time and Costs 


#y. 8. PAT. FEROS 


FOR GREATER TIME-SAVING, more efficient handling and 
assembly of Waldes Truarc E-rings,* here is an auto- 
matic, precision tool. Designed for one-at-a-time re- 
peating action, the Truarc E-ring Dispenser can be 
easily operated by any assembly worker. 


WALDES TRUARC E-RINGS (sizes 5133-9 to 50 inclusive) 
are now available packed on stackrods in quantities 
ranging from 250 to 500 pieces per rod. Stackrods are 
precision-made, allow re-loading in seconds. No inter- 
ruptions to continuous flow in assembly 


* Dispensers for Waldes Truarc Crescent Rings (series 5103) also available 


SIMPLE 1, 2,3 ASSEMBLY OPERATION 
































Truare applicator is pushed for- Applicator withdrawn (new ring Ring is installed in groove on 
ward and grips a single E-ring. automatically feeds into place). shaft. No waste time or motion, 


WRITE, TODAY, FOR COMPLETE BROCHURE ee ee ee 


|) ON WALDES TRUARC E-RING DISPENSER > Waldes Kohinoor, Inc. 
47-16 Austel Place, L. I. C. 1, N. Y. 


WALDES C) Please send me the new Waldes Truarc E-ring 


Dispenser brochure. 


j 
C) I am also interested in dispensers for Crescent 
Rings. 
: =f NAME_ . 
TITLE. as 











®tc uv & PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY NEW YORK 

WALOES THUARC RETAINING BINGE AND FLIEGS 48€ PROTECTES BY ONE OF BORE OF THE FOLLOWING 

VU. 8. PATEMTS: 2302 847 2302 O48 24'S OSE Pato Hts 24TH F4t 2449S TES Feet eee 2 458.108 
2.403.300; 2.463.303. 2.487 €O2. 2.4807. 603 24891 306 2.508 O88! AND OTHER PATENTS PEROInG 


EE 
BUSINESS ADDRESS__ 


nc OE... STATE... — 


ree ie ie = 
ee cu aap > Ge Ge GD GD GO Om oe oe 


vi 
wl 
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NO. SIX OF A SFRIES 


Pioneers in Precision 


f\ 


Sanborn Company 
manufactured the first commercial 
metabolism testing apparatus in 1918, and 

in 1985 introduced the world’s first truly 
portable electrocardiograph. Such a 
background of pioneering in the medical 
field was not long to go unrecognized 

by the industrial field, and today many 
industrial research recording problems are 
being solved with Sanborn equipment. 





Miniature! Precision Bearings 

supply the same operational characteristics commonly associated with 
latger prototypes. Wherever design problems concerning unusual operating 
conditions are present . . . extreme temperature . . . shock . . . continuous 
high load ¢apacity . . . limited space in instrument miniaturization projects 
. . . MPB ball bearings supply a vital need. 

For more than 20 years, the originators and pioneer developers of ball 
bearings in this size range (1/10” to 5/16” o.d.), MPB supplies ultra quality 
miniature ball bearings to more than three thousand discriminating users. 
Exclusive and exacting production procedures — including full grinding, lap- 
ping, honing and/or burnishing to ABEC 5 tolerances or better — result in 
the type of quality which permits installation of these ball bearings in control 
and recording instruments of highest possible performance standards. MPB 
ball bearings are torque tested, ultrasonicly cleaned, supplied in specific clear- 
ances, and classified within the tolerances for prompt assembly and maximum 
service. More than a million MPB ball bearings have been installed in many 
unusual and distinctive devices. 

The most extensive engineering knowledge in miniature ball bearing 
application is available to you. Also request Catalog and survey sheet PE2 


Through extensive expansion, the production of these ultra quality 
bearings has been considerably increased. However; the continuing 
trend toward miniaturization, plus a constant demand for better 
quality bearings, has temporarily limited an immediate supply. 
Further expansion will soon enable us to serve you promptly. 


iniature Precision Bearings 
Incorporated ‘(Dy Keene, New Hampshire 


® 


save 
space 
weight 
friction 


6¢é,.,. e.: ° 2 99° 
Pioneer Precisionists to the World’s foremost Instrument WManufacturers 


Product Engineering — February, 1953 








EVER RUN INTO THESE FALSE IDEAS 
ABOUT SYNCHRONOUS TIMING MOTORS? 


ALL SYNCHRONOUS TIMING MOTORS 
ARE FUNDAMENTALLY ALIKE 


Not true. Telechron motors have the lightweight, 

low-inertia rotor that rotates once for every cycle 

of the alternating current. Thus Telechron motors are truly 
synchronous. They start instantly . . . reach full speed 

in less than a twentieth of a second . . . don’t get out of “sync,” 


even with severe fluctuations in line voltage. 


ALL SYNCHRONOUS TIMING MOTORS GET 
NOISY AND FAIL AFTER A FEW YEARS 


That hasn’t been the experience of our customers. 

Of course, the rotor unit is entirely enclosed 

in Telechron motors . . . with a reservoir of special 
lubricant sealed in. Capillary action carries 

oil to all bearings. Dirt and dust can’t get in. 

Many Telechron Synchronous Timing Motors are stil! 
giving dependable, accurate, quiet service 


after 20 years of continuous use. 


IT’S EASY TO SPECIFY THE RIGHT 
MOTOR FOR A PARTICULAR JOB 


Not unless you’re an expert on timing problems. 

Because most of the time, only a timing motor specialist 
knows how to figure all the factors. And when you use 
Telechron Synchronous Timing Motors, you have the support 
of our experienced Application Engineering Service. 

We analyze the requirements of your application . . . 

and give an honest recommendation designed to assure 


you the longest motor life at the lowest unit cost. 


ee | , 
WHAT'S YOUR APPLICATION ? Cc / [i / 
CCU 
Let us send you our complete catalog and application 4 r ( ( ( 


data sheet. Write Telechron Department, General! Electric 


MARK OF TIMING LEADERSHIP 
Company, 12 Homer Ave., Ashland, Mass. 
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MUCLEOMICS DIVISION 
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met aes For Electronics: 
Ravio CorPporaTion OF AMERICA 


Qc Aven. £ Faster Assembly... 


J - 
< 1 : Better Design 


STROMBERG-CARLSON COMPANY 
PURCHASE ORDER ROCHESTER 3, N. Y. . Why do leading electronic manufacturers order 


and re-order Simmons’ QUICK-LOCKS in quantity ? 
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PURCKAM O8ORT > 
9201? - iF, IN ASSEMBLY— 

= yes ne * No special tools are needed for installation. 


PHILCO CORPORATION 


ne DIVIRON « PHELADELPPEA 34, PA. 





For good dollar-wise reasons: 
e 











* Flexible mounting takes care of curved sheets 
and misalignment. 


¢ Various material thicknesses can be handled. 





IN DESIGN— 


* Initial loads taken by helical spring. Increased 





rr. ~~“ ™ » ' ‘ . 
em tg = Aon, yyy oral! loads carried on solid supports. 








TO hal * 90-deg. rotation locks and unlocks fastener. 
a > hegireshee-2 T * Stud is self-ejecting when unlocked. 


a, «a * Stud is self-aligning. Makes mounting and de- 
, 


mounting detachable panels simple. 





QUICK-LOCK can help reduce your essembly costs 

and can add unusual advantages to your desigas. 

Send for data and samples today. 

SIMMONS FASTENER CORPORATION 
1751 No. Broadway, Albany 1, New York 


PURCHASING OEPARTMENT 


SVN acne eaten 23a Simmons 
a 
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IPSWICH FIXTURE PLANT = QUICK-LOCK 

187 ; LINK-LOCK 
je cae =HASE aor CORPORATION ‘ SPRING-LOCK 
e nd PHONOGRAT, aqt | ROTO-LOCK 
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” Fasteners that improve products 


GS i 0 ow 2 and reduce assembly costs. 


Product Engineering — February, 1953 














You Wouldn't Buy 
a Washing Machine 


Custom: Bult; ~~ 


HYDRAULIC 
POWER UNITS 


You would never go to the trouble of buying automatic washing ma- 
chine parts and assembling them yourself. It would take a lot of time 
and patience and trouble. For one thing the maker could not risk 
guaranteeing the finished job. You buy a washing machine as a unit, 
and want the undivided responsibility of the manufacturer. 

Then why buy hydraulics piecemeal when there are so many ad- 
vantages in a Vickers Custom Built Power Unit? It is built to meet your 
individual requirements, in a compact, neat, self-contained “package.” 
It includes all necessary pumps, valves, intermediate piping, oil reser- 
voir, motors, controls etc. as well as all hydraulic accessories (oil 
filters, air cleaners, oil level gauges, fittings etc.). Hydraulic connec- 
tions are grouped in a convenient manifold. 

Hydraulic design is simplified and improved, and you save sub- 
stantially on installation and maintenance cost. Vickers takes undivided 
responsibility for the entire hydraulic system and you get the benefit 
of Vickers skill and experience. These advantages are important to 
both the machine builder and his customer. 

Ask the nearest Vickers factory-trained application engineer to send 
you new Bulletin 52-45 or to make a personal call. 


ENGINEERS AND BUILDERS OF OL 


V ICKERS Incorporated 


1454 OAKMAN BLVD. + DETROIT 32, MICH. 
Application Engineering Offices: 
ATLANTA « CHICAG® (Metropolitan) - CINCINNATI « CLEVELAND 
DETROIT « HOUSTON «+ LOS ANGELES (Metropolitan) « NEW YORK 
(Metropolitan) «+ PHILADELPHIA (Metropolitan) + PITTSBURGH 
ROCHESTFR « ROCKFORD . SEATTLE . TULSA 
WASHINGTON 7 WORCESTER 


HYDRAULIC EQUIPMENT SINCE 1921 
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small... large 
Services Available = __ : 


Designing © Engineering ,.. Simple... intricate 


Die Making * Metallurgical Control ? 

Most Modern Die Casting Equipment. 3 

Complete Machining, Polishing and é 
Assembly Facilities | 


In zinc, aluminum or magnesium 


set DIVISION OF... 


DIE ¢ ASTI OS A Rap ais Tannen 


CHICAGO, ILL., 45395 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN 57. 





40% fewer parts...25% more accuracy 


with Warner Electric Clutch-Brake on 


modernized Stokes & Smith packager 


WARNER 


electric 
motion control 


* controls filling opera- 
tion within +2% 


* permits 40% reduction 
in working parts 


* cuts set-up time in half 


* reduces assembly time 
and cost 


* simplifies control 


les always ‘‘time for a change’’ when you can make 


obvious design improvements like these—sc easily! 


This new Model "EG" Universal Filler made by 
Stokes and Smith Company, Philadelplvia, Pa., 1s faster 
and 25% more accurate . . . easier to set up and simpler 
to operate more streamlined and less costly to man- 
ufacture—all direct or indirect advantages of using the 


Model 500 Warner Electric Clutch-Brake! 


Warner units stop and start the auger filler. They per- 
mit compact mounting of all working parts above the 
filling station—keep parts free from dust and dirt 


MODEL 500 
ELECTRIC CLUTCH-BRAKE 


Cleaning maintenance is reduced. Streamlined design 
looks neat and pleasing to the eye. Clutch and Brake 
are self-adjusting. Electrical operation permits simpli- 
fied, pushbutton cont.ol. Fast, precise braking controls 
accuracy of filling within +29 


Warner Electric Clutches and Brakes have applica- 
tions on almost any machine that stops and starts. Per- 
haps they can improve your machine, with only simple 
modifications, enough to give you a real competitive 
edge . . . or open new replacement sales opportunities. 
Your Warner Representative will show you how! 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATION 
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1. Facilitates streamlining 
—Compact Warner Unit per- 
mits enclosure of all working 
ports above filling station. Re- 


duces cleaning maintenance. 


2. Controls feed accu- 
rately —Fast, electrical actu- 
ation stops feed of powder 
Néw drive, through Warner Electric Clutch from hopper when scale reg- 
Brake, hos 40% fewer parts. No cams isters predetermined weight. 


or «sprockets. Never needs adjustment 


3. Simplifies control— 
Electrical Clutch-Brake permits 
fast, finger-tip control from 
ponel near the operator. 
Speeds set-up. 


4. Automatic operation 


: — When scale registers cor- 
P rect weight of package, elec- 
a trical signal stops auger feed 


precisely within + 2%. 


EQUIPPED WITH “WARNER 


5. Simplifies cycling— 
Foot-pedal clutch actuation 


electric 
i es a 


starts feed ily, instantly. < 
Clutch-Brake is mounted directly on auger ae ¥ —s Renny ee a 
Filling cycle pre-timed to pace 


~— 
filling shaft above planetary gearing M ~ 
ae the machine operator. » > 
Requires only 5%” shaft space c wz 


Warner Electric Brakes, Clutches and Clutch-Brakes tion is accurately controlled to synchronize motions— 
give you new, unique simplicity of design and operation. give exact degree of speed and power required tor your 
There are only two main parts, an armature and mag- machine operation. 

net. Operation is by electro-magnetic, instantaneous en- CONTROL ENGINEERING SERVICE Warner of 
gagement and release of friction surfaces. Torque ratings fers complete application and control engineering 
are extremely high for their small size and light weight. service and field assistance. If you have a clutching, 
No coasting or slipping when ‘‘locked in.”’ Easily de- braking, tensioning, indexing, or speed-control prob- 
signed into original equipment. Readily adapted to lem, consult experienced Warner brake and clutch spe 
automatic cycles and remote control by limit switches, cialists for reliable recommendations on torque, heat 
relays, electric eyes, pushbuttons, etc. Rate of applica- electrical controls, capacity, etc 


BRB OCB ERR EBS ER REPRE RE BECK 
Warner Electric Brake & Clutch Co., Dept. PE, Beloit, Wis. — 
[_] Please send your FREE Bulletin, WEB 6069 
[_] Would like to see working demonstration. 
Firm Name 
Individual Title 
Address — 
Oe 
Sew ee oe OT ee ee ee oe ee 
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PIASECK! HELICOPTER CORPORATION uses FLEXLOCs on its H-21 
Work Horse. The illustration shows them installed on an access 
door of the instrument console. The H-21—largest transport 
helicopter in production—is fully equipped for cold weather 
operations down to —65°F. 





Why use FLEXLOC 


locknuts ? 


The answer is simple. They hold as- 
semblies together, and won’t work 
loose like ordinary nuts. Once you 
install these one piece, all metal nuts, 
you can forget them. Yet they can be 
easily removed and can be reused 
again and again. 


No fastening job is too tough for a 
FLEXLoc. Whether it’s on an access 
door of a Piasecki Helicopter or the 
picker stick of a high speed loom, a 
FLEXLOC stays put. 


FLEXLOCs save production and main- 
tenance time. They are one piece, all 
metal—nothing to assemble. come 
apart, lose or forget. Standard 
FLExLocs have higher tensile than 
most other nuts—and because they 
are all metal, are not affected by 
temperatures to 550°F. 


SPS can deliver any quantity of 
FLEXLOCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors. Write for literature and 
samples. SPS, Jenkintown 28, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
Che Hfeiih Gear : W START FOR THE FUTURE 
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New, compact, 60-amp De-ion’ Switch 
only 4° x 4°... has visible blades 


Here’s one way to ease the squeeze of mushrooming 
electrical devices in control panels. 

It's Westinghouse’s new, 60-amp Visible Blade 
De-ion Switch with self-indicating handle mechanism. 
A fusible or non-fusible disconnect for all types of 
control panels up to 50 hp, 600 volts a-c, this new 
switch is smaller, yet has higher interrupting capacity 
than any device of comparable rating. Saves critical 
mounting space— makes wiring and servicing easier. 

It’s handy, too. With fuses added, it’s the only De-ion 
Switch with visible blades. The self-indicating handle 


eliminates opening doors to see the switch setting. 
The panel doors can be slammed without damaging 
the switch because the handle meshes with the switch 
setting. 

De-ion arc quenchers, over-center toggle mechan- 
ism and silver-alloy butt contacts help make this 
switch just as rugged and dependable as every 
Westinghouse circuit protective device. 

For full facts, call your Westinghouse Representa- 
tive, or write Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh, Pennsylvania. J-30143 


you can BE SURE...i¢ irs 


Westinghouse 
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CASE HISTORIES FROM 
MT. VERNON FILES 


The tools shown here are Porter-Cable Machine 
Co's. Model 503 Sander and Model 511 Router. 


Says Porter-Cable: “All of the castings for our 
No. 503 Sander and No. 511 Router are made 
by Mount Vernon Die Casting Corporation, and 
we are very pleased with the work done for us 
by this die-caster. The main frame on the sander 
required an especially difficult die, and Mount 
Vernon did an excellent job. 

We find that die casting the parts which house 
our portable tools enables us to— 

(1) hold down weight to a minimum; 


(2) lower cost of tooling—since die casting can 
be held to such close tolerances that many 
machine operations can be eliminated; 

(3) get high quality castings at reduced costs; 

(4) obtain faster delivezies — permitting us to 
step up our own production schedules.” 


Here are compelling reasons why die casting 
merits serious consideration by every manufacturer 
with a metal product in the blueprint stage. 


If you'll send us your specifications, we'll gladly 
put our long experience and specialized knowl- 
edge at your disposal . . . go to work to please 
you in every respect, just as we have pleased 
Porter-Cable. 


MT. VERNON 


DIE CASTING CORP. 


my 
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Bulletin 705 Reversing Switch for small a-c and Bulletin 801 Rotating Adjustable Cam Bulletin 850 Motor Driven Timer for auto- 
d-c motors Limit Switch. Heavy duty matic process control 


ea 


Bulletin 852 Electronic Time Delay Relay Bulletin 704 Nine- pole Permanent Magnet 
for precision timing Contactor. Noiseless 


Bulletin 290R D-C Reduced Voltage, Reversing 


Starter for marine service bits. . he 


ALLEN-BRADLEY LINE 


The standard Allen-Bradley line includes a wide 
range of solenoid operated across-the-line start- 
ers, combination starters, reversing switches, re- 
duced voltage starters, and multispeed controls . . . 
not to mention an extensive variety of relays, con- 
tactors, and accessories. 

And that is not all! 

It also includes many other useful items .. . a few 
of which are shown here. They find application in 
the process industries, in marine service, in laun- 
dries, and in many other industries. All are designed 
for long, trouble free life and built to the widely 
recognized QUALITY standards that apply to the 
entire Allen-Bradley line. 

7 If you use motor controls ... it will pay you to 
become acquainted with the latest Allen-Bradley 
\ Catalog. May we send you a copy? 


VY Allen-Bradley Co. 


Bulletin 350 Drum Switch for reversing small 8994 & Second St « Mibenshne 4. Wissendn 
a-c and d-c motors . : 2 4, 


Bulletin 205 Size 1 Reversing Switch for direct 
current motors 


ite, on, 
—> QUALITY <= 
Bulletin 365 Drum Controller for 
multispeed a-c motors 





Bulletin 470 Graphite Disc Rheo- 
stat for laboratories 


wb = 


“a: 


Bulletin 805 Instantaneous Current 
Jam-type Relay 


Bulletin 860 A-C Solenoid sup- 
plied in variety of ratings 


Bulletin 840 Float Switch operated 
by float and chain 


Bulletin 500 Knee and Foot Con- 
trollers for sewing machines 


Bulletin 802 Limit Switches with 
various operating levers 


y 


Bulletin 849 Pneumatic Timers for 
machine tool service 


Bulletin BOOT Oiltight Push But- 
tons for machine tools 


Bulietin 802 Foot Switch for heavy 
duty, rough service 


Bulletin 600 Switch with overload 
breaker and pilot light 


Bulletin 202 D-C Contactors for 
applications up to 150 amperes 


Bulletin 801 Rocker Arm Limit 
Switch for reversing service 


Bulletin 410 Graphite Disc Rheo- 
stat for stepless control 


Bulletin 848 Dashpot Timing Re- 
lay. Maximum interval 30 sec. 


Bulletin 600 Watertight Starting 
Switch with pilot light 


ee 


\9 ‘ N. 
3) OS 
4 : 


Bulletin 808 Zero Speed Plugging 
Switch with magnetic lockout 


Above are shown a few Allen-Bradley control accessories. 


Cpusbar. Clecessorvies 


in THE ALLEN-BRADLEY LINE 


The variety of these units reveals the wide scope of the 
complete Allen-Bradley line. To machinery designers and 
plant engineers, the Allen-Bradley Catalog is a treasure 
house of standard contro! accessories which can be used in 
innumerable combinations to solve virtually any control prob- 
lem. May we send you a copy of this Handy Catalog? 


Allen-Bradley Co., 1316 S. Second St., 


AY 
(y 


Milwaukee 4, Wis. 


Look for the A-B trademark. 
It is a guarantee of Quality 


=> QUALITYS> 


2-53-MR 











Three interesting applications of 





Armstrong’s new fiber gasket material 


APPLICATION: Gear housing seal on helicopter 


PROBLEM: Violent movement of the helicopter applied very high 
momentary loading on the gasket. Conventional fiber gaskets de- 


veloped leaks and had to be replaced every 50 to 100 hours. 


SOLUTION: This problem called for a tough gasket with high com- 
pressibility and great crush resistance. Accopac® was tried and 
found successful. Even under the extremely high pressures involved, 
Accopac gaskets lasted more than twice as long as those previously 


used — giving a tighter, more economical seal. 


APPLICATION: Oil pan gasket on farm tractor 


PROBLEM: The manufacturer had tried many different gasket ma- 


terials to seal the oi] pan of his tractors. However, no matter which 








type he tried he got oil leaks—and subsequent unsightly dirt accu- 


mulations on the engine block wherever it became wet with cil. 


SOLUTION: Accopac was tried, and it proved completely satisfactory. 


In 2500-hour laboratory tests and in 3 months of field tests on trac- 














tors, Accopac gaskets didn’t develop a single leak. As a result, there 
was no accumulation of oil to collect dirt. Accopac gave the tight, 


dependable seal that was needed for this particular application. 


APPLICATION: Oil control valve cover gasket 


PROBLEM: The glue-glycerine binder of conventional plant fiber 


gaskets attracted moisture from the air and helped corrode alumi- 


num and steel components of the valve. O C) 


SOLUTION: 14.” Accopac now does the sealing job with no trace of 


corrosion. Accopac contains no corrosive agent, and its latex binder 


O 
C)8 
O 


O 


does not attract moisture. Neither can Accopac gaskets ever leak 
through drying out and cracking. The latex binder is non-volatile 


and non-extractable. 


If you have a tough sealing problem, investigate Accopac. It's a new 
kind of fiber gasket material, made by an improved beater-saturation 
process that locks each fiber in an even coat of rubber. This uniform 
Send for composition gives Armstrong's Accopac its exceptional crush resistance. 


this helpful Accopac also has unusual compressibility, dimensional stability, and 
gasket imperviousness. Get your copy of Armstrong's 1953 Gasket Materials 
manual folder for complete facts on Accopac and other Armstrong's Gasket Ma- 


terials. Call your nearest Armstrong Industrial Division office or 
write direct to Armstrong Cork Company, Gaskets and Packings 


Department, 6202 Arch Street, Lancaster, Pennsylvania. 


ARMSTRONG’S ACCOPAC 











PROBLEM: 


To obtain uniformity of performance between two 
thermostat elements used in thermal type demand meters 


SOLUTION: 


General Plate provided the solution with identically 
matched TRUFLEX® Thermostat Metal Coils 








Manufacturers of thermal type demand 
meters were faced with the problem of 
obtaining two thermostat elements for 
each meter that had identical performance 
characteristics. 

When these coils were made individually 
each one had to be tested 100% and then 
paired together with the coil that had, as 
near as possible, the same operating 
characteristics for use in each meter. This 
meant costly testing procedures, rejects 
and often unsatisfactory performance. 

The problem was presented to General 
Plate, whose engineers quickly found 
the solution. Matched coils were made 
from adjacent sections of a single 
Truflex thermostat metal strip as 
illustrated. Since the coils were made 
from identical material, they were 
automatically patred with the same uniform 
operating characteristics. 

You, too, can save by using Truflex 
Thermostat Metals. Here’s why — 

When you buy General Plate Traflex 
Thermostat Metal you can be sure that 
not only the first lot meets specifications 
but every succeeding order is a twin... 
has identical characteristics to the original 
lot... whether it be days, months 
or years apart. 

Advanced General Plate production methods 
insure positive consistency in tolerances, grain 
structures, expansion, hardness, etc. It assures 
maximum uniformity of materials which reduces 
costly rejects and guarantees highest 
quality performances. 

General Plate products include . .. precious 
metals clad to base metals, base metals clad to 
base metals, silvér solders, composite contacts, 
buttons and rivets, Truflex® thermostat metals, 
Alcuplate®, platinum fabrication and refining, 
#720 manganese age-hardenable-alloy. Write 
for Catalog PR700. It gives information on 
these and other General Plate products. 





Have You a Composite Metal Problem? 
General Plate can solve it for you 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


12 FOREST STREET, ATTLEBORO, MASS. 
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— PARTS 
DU PONT 
NYLON 


obi SSS Bie) Ml. bi'1% Silel, | 


CONTACT LEVER INSULATORS 


OSCILLATOR BUSHING 





Parts molded of Du Pont nvlor 


Remington Rand, In Bridgeport, Conn 


Parts of Du Pont NYLON cut wear and noise 
in electric shaver motor... 


need no lubrication... trim production costs 


The rotor of the Remington ‘60’ 
Electric Shaver spins 8,500 times 
per minute to push 132 blades 
through 16,000,000 cutting strokes. 
To help provide long, efficient ser- 
vice of the shaver, four key parts 
had to be made of a material possess- 
ing outstanding mechanical, elec- 
trical and thermal properties. These 
parts are the coil form, oscillator 
bushing, oscillator insulation and 
contact lever insulator. 

Remington engineers specified that 
each part be made of Du Pont nylon 
plastic. Nylon’s toughness, strength 
in thin section and heat resistance 
provide for maximum coil form effi- 
ciency and durability. Du Pont nylon 
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has a low coefficient of friction and 
excellent bearing characteristics .. . 
insures long service life of all moving 
parts and wearing surfaces without 
lubrication in many applications. 
Parts molaed of Du Pont nylon in 
this and many other applications 
will operate continuously at temper- 
atures to 250°F. They assure positive 
electrical insulation... help dampen 
noise. And they can be economically 
mass-produced by injection mold- 
ing .. . keep production costs down. 
The many unique properties of 
Du Pont nylon may be able to help 
you develop or improve a product. 
For full information on nylon and 
other Du Pont plastics, write: 


E. |. du Pont de Nemours & Co. (inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
845 E. 60th Street, Los Angeles 1, California 


BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 














looking 


“...a great time saver.”’ 
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Westinghouse 
electrical equipment 
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FOR QUICK SELECTION 


or ELECTRIC 
MOTORS 


— RMERSONZSRLECTRIC 


ee 


| = Se 





KATO 
GENERATING 
fQulpment 








Se |e sislors 


<i 


for electrical parts? 


All these manufacturers’ catalogs are in- 
stantly available in Section 3 of your Prod- 
uct Design File. They contain comprehen- 
sive information on motors, controls, and 
other electrical parts. 

The other sections of this File contain additional 
catalogs covering a wide range of materials 
mation on product forms, characteristics, per- 
formance and use. 


This collection of 201 manufacturers’ catalogs 
is grouped in sections according to products, or 
use of products, so that you can readily com- 
pare one product with another. Indexes of man- 
ufacturers, products and trade names lead you 
quickly and easily to the catalogs you are look- 
ing for. 


Sweet's is working constantly to get more man- 
vfacturers to send you their catalogs in this 
easy-to-use form. If you fail to find what you 
want, please tell us. 


Sweet’s Catalog Service 


DIVISION OF F. W. DODGE CORPORATION 


7 119 WEST 40TH STRE 
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Help Keep Soabar Ticket and 


Label Marking Machines "Ticking’”’ 





The Soabar Thermaply 

illustrated, manufactured by Soabar 

Company, Philadelphia, Pennsylvania, is the 

first marking machine in which heat is success- 
fully used for attaching labels. 


To keep the drive motors in the Thermaply 
and other machines opera.ing dependably and 
safeguard them against failures through motor 
burnouts, the Soabar Company specifies and uses 
motors with built-in Klixon Protectors. 


Mr. David Tamaccio, Chief Engineer at Scabar 
has this to say about Klixon Protectors — “The 
motor protection afforded by Klixon inherent over- 


heat protectors has been an asset to the maintenance 
and good operation of Soabar Ticket and Label 
Marking and Attaching Machines.” 


You, too, can keep motors in your equipment 
dependable by specifying and using Klixon pro- 
tected motors. They will reduce maintenance 
costs, service calls and repairs and replacements. 
The additional cost is low. The benefits are ex- 
ceptionally worthwhile. 





—Ln 


SPENCER THERMOSTAT 
Division of Metols & Controls Corporation 
902 FOREST STREET, ATTLEBORO, MASS. 
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SHAKEPROOF’ SPEED NUTS — 


SELF-RETAINING FEATURE ELIMINATES RIVETING, STAKING OR WELDING 


— 


They're easy to install gai without special tools... can’t clog 
‘ L“’ 


with paint...make screw driving faster 29M ...lock tight with unique 


thread gripping action Ae and assure a strong, shock resistant fastening. 


DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois ¢ Offices in principal cities 


America's Great Resources Pius A Free Economy Made This Business Possible! 


% *T.M. Reg. U.S. Pat. Off. by Tinnerman Products, inc. 





‘TESTING SAMPLE KIT 





— ~ 





Schedule 40 
pipe where 
Schedule 5 


_> —— 
=> 
=> 


virtually the only kind 


Back in the days 


available, it was necessary 


to specify this 


SS} 
4 


But today with the high 


strength/weight ratio of 


is more than 


stainless steel, the great 


majority of pipeline and 


adequate 7 


process applications will 


have an ample margin of 


safety with this — 


All sizes of Carpenter Schedule 5 pipe will easily 
handle 150 psi working pressures. Sizes under 11/2" 
will safely handle considerably higher pressures. 
By specifying this light wall stainless pipe you gain 
many advantages: 


1. You save money. Schedule 5 pipe costs about 
half as much per foot as Schedule 40. 


2. Schedule 5 has the same O.D. as Schedules 10, 
40 and 80—for hook-up with existing lines as 
well as for new installations. 


. Its larger I.D. increases flow and capacity in 
pipelines, exchangers and other equipment. 


. It's lighter. This means quicker and easier 
installation. 


5. You can save 10% to 25% on valves, fittings, 
weld rods, etc., because smaller O.D. material 
can frequently be used. 

6. Fittings are available from several manufacturers 
... and stocks of Schedule 5 pipe are carried by 
conveniently located Carpenter distributors. 

7. Tubing sizes can now be replaced with light wall 
pipe... for ready hook-up with standard valves, 
pumps, etc. 

Light wall Schedule 5 pipe saves dollars—and 

makes a lot of sense! 

For complete data on Carpenter Schedule 5 Stain- 

less Pipe, call your nearest Carpenter distributor or 

write us direct. We'll be glad to send you the 
information you need. THE CARPENTER STEEL 

COMPANY, Alloy Tube Division, Union, N. J. 

Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. “CARSTEELCO” 

yearn 


é 


* guaranteed on every shipment 
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AS A SHAFT... Rollpin serves as an 
axle for the sparkwheel of a cigarette 
lighter. No riveting or threading nec- 
essary ... faster assembly. Note flush, 
clean fit. 


eee eee 


AS A KEY... Rollpin demonstrates its 
ability to do away with precision tol- 
erances, in this heating system damper 
arm. Faster, cheaper and more satis- 
factory than usual assemblies. 


AS A DOWEL... Rullpin is used here 
to prevent rotation of a thrust bear- 
ing. No reaming, no special locking. 
Easily removed. Lowest possible dowel 
pin cost. 


ncaa diilaiaanepasdyasant enchant 


AS A STOP PIN... in this application, 
Rollpin is shown in a ratchet wrench 
adaptor. With its light weight and 
high shear strength, Rollpin functions 
perfectly . . . cuts assembly costs. 





AS A CLEVIS PIN... here Rollpin holds 
firmly in clevis, permits free action of 
moving member. Rollpin application 
above is with the plate of a home 
workshop tool. 


arr eee eee ee 


AS A SIMPLE FASTENER . . . Rollpin re- 
places a set screw in pinning a gear to 
a shaft. Assembly time is shorter, serv- 
ice life longer. Vibration-proof flush 
fit. Easily removable. 





YOUR IMPORTANT FASTENING JOBS 


are cheaper... faster, with 4 


MAIL COUPON TODAY. if your present operations or 
plans include the above applications —or set screws, rivets, 
hinge pins, cotter pins, pivot pins, taper pins—you can’t 
afford to be without complete details on Rollpin. Write now— 
find out how much faster and cheaper Rollpin can do the job. 


Roilpin is a pressed-fit pin with chamfered 
ends. It drives easily into holes drilled to nor- 
mal tolerances, compressing as driven. No 
reaming.no tapering,no extra assembly steps 
required. Rollpin fits flush, locked in place 


by the constant pressure it exerts against 


the hole walls. Can be inserted with auto- 
Section R1-22, Elastic Stoy Nut 


Corporation of America 
2330 Vauxhall Road, Union, N. J. 


matic press, or by hand—removable with a 


Please send me the following free information 


drift or pin punch. 
— . . on ESNA self-locking fasteners: 
Rollpin is reusable again and again. 
AN-ESNA conversion chart 
Here is o drawing of our product 


What fastener do you recommend? 


(2 Rollpin bulletin and sample Rollpins 
C) Elastic Stop Nut Bulletin 


Elastic Stop Nuts with the famous red collar 


rear Title 
are another ESNA product 
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Iwo truly versatile plastics... 
USCOLITE and ENRUP 


...and what they made possible 


Piping that has high impact 


. . » piping that is resistant to 
corrosive solutions . . . 


... textile warp tubes that do 
not chip, splinter, or roughen 
around the ends 


. .. knobs with great impact 
strength, unusual resistance to 
solvents, and excellent dielec- 
trical properties .. . 


. . » washing machine parts 
that have unusually high abra- 
sion resistance and structural 
strength ... 


- - - printing-roll end bearings 
that have high chemical resist- 
ance and are produced by pre- 
cision molding techniques. 


Hi: RE are just a few of the hundreds of 
improved products made possible by En- 
rup and Uscolite. Every type of industry 
uses these wonder plastics, and the variety 
of uses is constantly increasing. Molded, 
extruded, and fabricated exclusively by 


United States Rubber Company engineers, 
UNITED 


80 


STATES 


. MECHANICAL GOODS DIVISION - 


they can be punched, sanded, sawed, 
nailed, bolted, and machined. The chances 
are that one or the other may be just what 
you require to give your product that com- 
petitive edge that means higher sales, 
greater profit. 


Write to the address below. 


RUBBER 


. . . distributor caps with a 
toughness and flexibility new 
to plastics... 


Note varying degrees of flexi- 
bility of Earup strips, offer- 
ing a rigidity or flexibility un- 
matched by other plastics. 


PRODUCT OF 


COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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To Reduce Your oil 
Contact Assembly Costs | [~~ 


Use the same specialized 
experience that solved 
this problem... 


This tungsten electrode requires grinding to a tolerance of +.00025 of an inch to 


\\ 


insure absolute concentricity. This braze™?>\ must withstand the centrifugal forces of the 


r 


rn 


highspeed generator in which it is mounted. The hole in the chuck mat held to a toler- 


ance of +.00025 of an inch. This angle —s > between the chuck and electrode is held to 
SS ~\ 
within +6 minutes of a degree. iN 


Originally Mallory produced only the tungsten electrode for this assembly. Another firm 
manufactured the chuck, and a third did the brazing and chrome plating ...a complicated, 
costly process. Now, Mallory produces the entire assembly. The customer's problems of 
quality control, sub-contracting and divided responsibility are entirely eliminated . . . and 
his costs are lower. 

This is just one more example of how many manufacturers have improved the performance 
and lowered the cost of contact assemblies by having Mallory do the entire job. No matter 
what your requirements are, Mallory’s specialized production facilities . .. experience in 
designing and mass-producing over 5000 different types of contacts ...can turn out pre- 


cision contact assemblies for you at lower cost. 


Expect more... Get more from MALLORY 


In Canada, made and sold by Johnson Matthey and Mallory, Lad., 110 Industry St... Toronto 15, Ontari 


Electrical Contacts and Contact Assemblies 


PR. MALLORY & CO inc SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners ° Vibrators 
A L L O fe Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


INDIANAPOLIS 6, INDIANA 
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It levels the path of power / 


9 





Six rubber balls are the connect- 
ing link between driving and driven unit. 
With the resiliency that only rubber can 
supply, they dampen the shocks of sudden 
starts and stops, and reduce or eliminate pul- 
sation or other vibration-causing condition. 
They add life to the equipment they serve. 


The rubber balls are tough, resilient, and long- 
lived. If or when necessary they can be quickly 
pushed out and replaced without dismantling 
the coupling or disturbing alignment. 


With this coupling you get not only great 


shock abosorbing capacity and positive drive 
without slippage, but also freedom from noise, 
vibration, and the need for lubrication or 
other maintenance. Full details in the C-W 
Coupling Bulletin at request. Address Elliott 
Company Dept. TW, Jeannette, Pa. 


ELLIOTT Company 


CROCKER-WHEELER DIVISION 
AMPERE, N. J. 

For large motors: RIDGWAY DIV., RIDGWAY, PA. 
Plants et: JEANNETTE, PA. © REDGWAY, PA. 
AMPERE, N. 3. ¢ SPRINGFIELD, O. oe NEWARK, N. 3. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


ELLIOTT APPROVED SERVICE SHOPS COVER THE COUNTRY 








4, 
“TTING COMPLEMENT TO ELLIOTT C-W MOTORS <== ++eeeeeeees fo: 


SQUIRREL-CAGE 

PROTECTED FORM BA 

Open dripproof 

motor for general 

use. Many modifica- 

tions to meet special needs. 


“SEALEDPOWER" 

The famous C-W 

motor of ten-year 

~ reputation that cools 

DC DRIPPROOT « and cleans itself with 

and dripproof y outside air blast. 
protected types Form F, x 3 to 125 hp. Also 
in ratings to 7Y_ hp. wy explosion-proof, 
Form H, 10 to 200 hp. ; 20 to 125 hp. 
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Ten different Hyatt Hy-Load designs, each 

in a variety of widths and sizes, assure you the 
right bearing for every radial need. 

Four Hy-Load designs have separable inner 
races, two have separable outer races and four are 
non-separable. All are high-capacity, cylindrical 
roller bearings for the heaviest radial loads 

and light or intermittent thrust loads. 

All separable parts are freely interchangeable 
within the same size. This permits non- 

selective fitting after pre-assembling the two 
bearing parts in separable machine elements. 
Whatever your radial load problem, Hyatt 
Hy-Loads or some of the other types of 

Hyatt bearings can provide the answer. Because 
Hyatt offers industry’s most complete line 





of straight radial roller bearings. Hyatt Bearings 





Division, General Motors Corporation, 
Harrison, New Jersey. 


7 
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See what adhesives are doing today! ‘w 


Diesel locomotive: must work right around the clock, and the 


vibration encountered in their millions of operational miles makes it 
vital that all parts be designed to withstand plenty of punishment. 


One manufacturer found that the plywood-steel side panels he 

was using, were deteriorating and needed frequent replacement. His 
design section suggested that an all-steel panel be substituted, 

and further study revealed that a 3M adhesive could be utilized 

to hold the panel sections together. 


The new panel proved stronger, more resistant to vibration and 
tersional stress, and preliminary cost studies indicate that the new 
style panel will save over $400,000 a year in manufacturing costs. 


See what adhesives can do for you... 

If you’re interested in making better products at lower cost, 

look into 3M adhesives and sealers. For more information contact 
your 3M representative, or write Dept. 42 for a brochure 
describing applications. 


@eeeeeeveeeee 


"eeeeeeeeccecccccs** MINNESOTA MINING AND MANUFACTURING COMPANY 


ADHESIVES-COATINGS-SE ALER ADHESIVES AND COATINGS DIVISION . 411 Piquette Ave., Detroit 2, Michigan 


GENERAL SALES OFFICES: ST. PAUL 6, MINN. « EXPORT: 270 PARK AVE., NEW YORK 17 « IN CANADA: LONDON 


MAKERS OF **SCOTCH’’ BRAND PRESSURE SENSITIVE ADHESIVE TAPES © “$COTCH’ BRAND SOUND RECORDING Tare « **SCOTCHLITE’’ srano 


REFLECTIVE SHEETINGS @°°3M"* ABRASIVE PAPER AND CLOTH @**3M"* ADHESIVES ANDO COATINGS ©*°3M"" ROOFING GRANULES ©**3M** CHEMICALS 
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-*, for “tough-jeb” lubrication 
n the largest, heaviest machines... 


ALEMITE Accumeter 
CENTRALIZED LUBRICATION 


sealed against grit...fumes...abrasives 
operates outdoors in any weather! 








Alemite Accumeter Lubrication Sys- 
tem delivers the exact, measured 
amount of lubricant to all bearings of 
a machine. In a fraction of the time re- 
quired for hand lubrication—Accume- 
ter measures and delivers lubricant— 
while the machine is in operation! No 
down time—no points missed. No won- 
der 95% of big plants buying machine 
tools want centralized lubrication! 


Type Il Accumeter is unmatched for 
simplicity of design. It’s fully sealed 


and enclosed—yet may be serviced 
without being removed from machine. 
Operates in salt spray, severe acid or 
fume conditions—even totally im- 
mersed — because it may be painted or 
treated with non-corrosives. 


Type ll Accumeter System can serve 
single machines or groups—will handle 
any required lubricant—heavy or light. 
It is just one of three types of Accu- 
meter Systems made by Alemite. One 
of them will serve your requirements. 


FACTORY-TESTED . . . FIELD-PROVED 


Proved in the field. Exhaustive tests showed no variation 


in the amount of lubricant discharged . . . 


even after 


73,312 lubrication cycles, equal to 122 years of 


twice-a-day service. 


ALEMITE 


REG U.S. PAT. OFF 


Product Enginecring 
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ALL THESE ADVANTAGES! 


® Eliminates shutdown time for lubrication 
Adds productive time to machine output. 


® Seals completely against dirt, 
grit, water all the way from 
“Barrel-to-Bearing.” 


© Prevents bearing troubles due to neglect 
or use of wrong lubricant. 


® Services all bearings—inc!uding 
those inaccessible or dangerous— 
in one operation. 


® Avoids work spoilage and bearing 
repairs due to over-lubrication. 





HELM x00 eno 


A single ball revolving in spherical bronze 





bearing inserts provides a larger bearing surface so that 
maximum vadial and thrust loads are carried by 
Heim Unibal Spherical Bearing Rod Ends. The 


universal motion of the ball corrects misalignment of the 


Pe arn 


shaft, or stud, in all directions. 


WRITE NOW FOR 
COMPLETE CATALOG 
OF HEIM BEARINSS. 


Typical of the thousands 
of applications of Heim 
Unibal Spherical Bearing 
Rod Ends are the trucks 
and busses made by The 
White Motor Company. 
Heim bearings are used 
on their diesel models 
26PLTD, 22D, 24PLTD, 
22PLTD, and WC 28- 
PLTD. 


‘ 
7 
b 
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NEW! TYPE N CONTROL RELAY 


Rugged * Compact « Versatile 


Designed into the new Westinghouse Type N Relay are 
all the outstanding features of the Life-Linestarter. 
Here are a few of many top advantages you get: 

Knife-edge bearing for minimum wear 

Kick-out spring for rapid, positive operation 

Simplicity of design for longer life 
The relay’s compact design saves critical mounting 
area, whether in multiple-unit panels, in combination 
enclosures or singly in machinery. 

Contacts may be easily converted from Normally 
Open to Normally Closed in the field. 

The Type N Relay is rated 10 amperes (open), and 
is available in any pole combination up to 6 poles; 
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can be supplied for any voltage up to 600 volts a-c and 
either open or in standard NEMA enclosures. 
Westinghouse offers you a full line of control to 
handle competently the simplest or most complex 
control requirements. 
Let us work with you. Call your Westinghouse 
Representative or write for B-5817. Westinghouse 


Electric Corp., Box 868, Pittsburgh 30, Pa. J-30130 














SPRAGS usep In FORMSPRAG OVER-RUNNING, 


INDEXING AND Back-stoppinc CLUTCHES 


WHAT THEY ARE: Originally sprags were simply pieces of 

wood used to keep a wagon wheel from rolling backward 

down an incline. HOW THEY ARE MADE: 

Sprags are made of hardened alioy steel 

formed to scientifically-determined and 

time-tested contours. Shown above are five 

standard sizes. WHAT THEY DO: When 

=< assembled in full complement in a Form- 

sprag clutch, they grip at an infinite number of positions 
without backlash. 


FORMSPRAG 
CLUTCHES 


have a wide range 
of sizes and 
applications 
, 


Smallest 
Formsprags are 
used in DITTO 
office machines 


Backstop in 
elelele) aa. lace 
CORP. Speed 

Reducers 


In the feed 
mechani.m of 
Diebel DI-MATIC 
Presses 


‘In PACKARD'S 
famous Ultramatic 
Transmission 


Largest 
Formsprags 
are in clutches for 
oil well rigs 


MANY STANDARD SIZES STOCKED BY 
DISTRIBUTORS IN PRINCIPAL CITIES 


~ 

















a 


Over-Running CLUTCH ES 








Greatest Possible Torque Capacity for Size and Weight 


The Formsprag Clutch consists of cylindrical inner and outer FORMSPRAG DESIGN IS SIMPLE. 
: : : There are only four basic parts: 
members completely filled with spring-energized sprags. 8. ‘hter boveinn 


t’s a full complement clutch. Torque is delivered through 2. Inner race 


3. Full complement of sprags 
many points of contact. Once the torque is removed, the 


sprags release — instantaneously. 


FORMSPRAG -.:. 





roamere eke 


Send the folder to 


for Balansprag ond 
Cagedsprog Over- 
Running Clutches 


~ 23607 HOOVER ROAD, VAN DYKE (Detroit), MICHIGAN 








Squirrel Caoge—3-phase— 
Drip Proof—High Thrust— 
Standard Reverse 
Protection Clutch— 

3 to 75 hp. 

(larger sizes 

built to order) 


Fo: dependable operati~> at a lower cost 
per gallon, team you pumps with ACEC 
pump motors. Produced by the WORLD'S 
FOURTH LARGEST Electrical Manufacturer, 
ACEC pump motors offer the electrical and 
mechanical excellence that results from over 
70 years of experience and research. Yet 
they're priced below most other motors. 


Manufactured strictly to NEMA FRAMES 
AND SPECIFICATIONS, ACEC motors are avail- 
able from stock in branches and warehouses 
located in New York, Chicago, Kansas City, 
New Orleans, Houston, and Los Angeles. 
And a nation-wide network of 232 DISTRIB- 
UTORS AND SERVICE SHOPS assures prompt 
and efficient servicing. 

For top-level motor performance and ut- 
most motor dependability at lower prices, 
contact our main office and we will have our 
nearest representative call you. 


Hin Sea ra” 


ag 


TYPE C 

FACE MOUNTED MOTORS 
Squirrel Cage— 
3-phase—Drip Proof—900 to 
3600 rpm—¥% to 50 hp. 
(larger sizes built to order). 
Standard or Long 

Shaft Extension. 


ALL ACEC MOTORS 
FULLY 
GUARANTEED 


availabie in the 
following types: 


Open Drip Proot 

(Fhp. and integral) 
T.E.F.C. 

(Fhp. and Integrai) 
T.E.N.V. (Fhp.) 

Pump Motors 

Style “C” Face Mounted 
Style “P” Vertical Solid Shaft 
Vertical Hollow Shaft 
Industrial Sewing 
Machine Clutch Motors 


Geared Motors and 
Capstans 


TYPE P VERTICAL SOLID SHAFT MOTORS 


Squirrel Cage—3-phase—Drip Proof— 


High Thrust. 900 to 3600 rpm—¥%, to 


25 hp. (larger sizes built to order) 


BELGIAN ELECTRIC SALES CORPORATION 


Main Office: One E. 53rd St., New York 22, N. Y. © Plaza 8-3105 


Branches and Agencies 


Los Angeles » San Francisco - Chicago + Kansas City 


Detroit - Milwaukee + Cleveland» Houston « New Orleans + Orlando 


Savannah - Montreal » San Juan (Puerto Rico) + Mexico City 
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TORRINGTON 


TORRINGTON Four-Row Tapered Roller Bearings 
on finishing-stand work-rolls of U. S. Steel 80°’ hot-strip 
mill were specially designed for high thrust loads. 





BEARING § 


BELA 


Rolling to a new 


2,621,500 net tons of 2000-foot coils of | 
uniform strip! That was the world’s 
record rolled in 1951 by U. S. Steel’s 
80” hot-strip mill—on TORRINGTON 
Tapered Roller Bearings. 

Precision-ground TORRINGTON Tapered Roller 
Bearings are used on many of the work-roll and 
back-up thrust positions, from the huge mill’s No. 
1 scale breaker to its finishing stands. 

These TORRINGTON Bearings, say U. S. Steel 


/ TAPERED 
TORRINGTON joc: 


e Straight Roller «+ Ball « 


Spherical Roller ¢ Needle « 
Product Engineering — February, 1953 


Tapered Roller 


. . eee rh 
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worlds record! 


engineers, have given excellent service. 
Specially designed by TORRINGTON 
to withstand the high thrust loads de- 
veloped, they have helped to cut down- 
time to only one hour a turn. 
Get more tons per turn from your mills. Equip 
them with TORRINGTON Tapered Roller Bearings. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. Torrington, Conn. 


“) 
j 


Needle Rellers 
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. CASE NO. 21 WHEELDEX CARD INDE 


i 


A switch to aluminum tubing 
slashed 60‘< from the cost of the 
base for this Wheeldex “Circle 
Base Cub” card index file. 

Another metal was formerly used in this 
Wheeldex model. Approximately 2,000 
pounds made only 3,000 bases. A wise switch 
to aluminum and now—2,006 pounds makes 
9,000 bases, 3 times as many! 

Thus aluminum greatly reduces raw ma- 
terial cost per base unit. Furthermore, the 
former metal required buffing and chrome 
plating. By anodizing aluminum after a 
bright dip, these time-consuming, cost-build- 
ing plating operations are completely elimi- 


Pails: 


nated! Sales figures show the beautiful 
anodized aluminum finish is proving highly 
effective in increasing eye-appeal and buy- 
appeal ... and at a much lower cost! Add to 
these benefits, the fact that aluminum tub- 
ing is easier to form and you have another 
important “plus” for aluminum. 

This proof of performance with aluminum 
as illustrated in the progressive design think- 
ing of Wheeldex Manufacturing Company, 
White Plains, New York, may suggest a 
similar conversion from other material to 
aluminum in your operation. Dollar savings 
plus high corrosion resistance, bright, long- 
lasting finishes are yours with aluminum. 


LET ALUMINUM SERVE YOU, TOO 
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ALUMINUM ? 


..- because it has an ideal combination 
of advantages found in no other metal! 


More aluminum is being specified in designs Specialists help your designers and engineers 
today because aluminum improves products get maximum benefits from this modern metal. 
and increases sales. Let Reynolds Aluminum Remember, only aluminum gives you... 


* Lightweight with great strength 


* Consistently low cost 
no more now than before World War il 


* Natural resistance to rust and corrosion 
* Attractive appearance 
* Ease of fabrication by modern methods 





STILL MORE ALUMINUM COMING Yours For The Asking . .. 
= ste uae REYNOLDS TECHNICAL BOOKS 


a 2" (please request on business letterhead) * 





s , 
a e Aluminum Data Book 
| < (Aluminum Alloys and Mill Products) 
« 


@ Aluminum Structural Design 

@ Designing with Aluminum Extrusions 
e Fastening Methods for Aluminum 

@ Finishes for Aluminum 


@ Forming A'uminum 


oe 








e Heat Treating Aluminum Alloys 





The ex primary aluminum production of Reynolds xaos : 
a y-..0 historic chapter in the « . @ Machining Aluminum Alloys 
oS a eee © Welding Aluminum 


@ Metals Weight Slide Rule 
To the man in charge of production Complete index of all technical literature 


Acquaint yourself with accepted techniques for fabri- and films on aluminum design and fabrication 
cating aluminum. Write on your letterhead for alumi- also available. 

num fabrication books listed at right. On special *Instructors in technical schools are also invited 
problems consult with Reynolds staff of aluminum to take advantage of these educational aids 
specialists. Reynolds Metals Company, 2561 South 
Third Street, Louisville 1, Kentucky. 


Be sure to see “Mister Peepers” every Sunday night, 7:30 EST, NBC-TV; heor “Fibber McGee and Molly" every Tuesday night, 9:30 EST & PST, NBC. 


REYNOLDS ALUMINUM 


MODERN DESIGN HAS ALUMINUM™M IN MIND 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 








ar els 


MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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VHF Inductuner, cour- 

tesy P. R. Mallory & 

Co., Inc., Indianapolis, 
Indiana. 





Designers of Electronic Components. 
Prefer Copper Alloys 


The complexity of modern radio and 
television equipment has radically af- 
fected the design of component parts. 
The electronic parts manufacturer, 
through careful design and choice of 
materials, is continually seeking meth- 
ods for reducing the size and cost of 
his parts and to improve their quality. 


VHF Inductuner® 


The illustrated, compact, highly effi- 
cient Inductuner consists of three 
small spiral wound coils ganged to- 
gether. The inductance of each is 
simultaneously varied by rotating a 
common insulated shaft. Three silver- 
plated brass collars are clamped to the 
shaft. Riveted to each is a silver-plated, 
movable contact arm with a grooved 
tip which follows the spiral of the coil, 
pivoting as the diameter of the coil 
changes. A stationary contact arm 
maintains constant pressure against 
one side of the rotating collar. This 
contact arm is riveted to a brass input 
terminal. The other input connection 
is made through another brass terminal 
which is soldered directly to the inside 
end of the coil. 

All brass parts are silver-plated to 
improve conductivity and resistance to 
corrosion. Being non-magnetic, they do 
not affect the magnetic field around the 
coils. 

A free-cutting brass bushing, fastened 
to the frame, serves to guide the shaft 
and also acts as a spacer, positioning 
six metal stops. To keep the stops from 
separating, a brass washer, spring tem- 
per, exerts a slight pressure against 
them. 
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Brass Shaft Combines 
Potentiometers 

Two separate circuits can be me- 
chanically controlled by using a dual 
potentiometer for space saving and 
cost reduction. The front unit is oper- 
ated by a hollow brass shaft made from 
free-cutting brass rod (alloy 6). The 
rear unit is operated by a solid shaft 
which passes through the hollow brass 
shaft. Both shafts are contained within 
a threaded free-cutting brass bushing 
which is used to fasten the dual potenti- 
ometer to the chassis. 

The excellent machinability of free- 
cutting brass rod allows the bushing 
and hollow shaft to be held to close 
dimensions minimizing any play be- 
tween the parts. At the same time, the 
low coefficient of friction of leaded 
brass prevents binding. 

Within each unit a spring brass, 
silver-plated contact rides on a resist- 
ance strip exerting a uniform pressure 
as it is rotated. Any variation in con- 
ductivity due to variations in pressure, 
scratching of the resistance strip, or 
corrosion could seriously hinder the 





Dual Potentiometer, courtesy 


P. R. Mallory & Co., Inc. 








proper operation and life expectancy 
of the unit. 
Compact Rotary Switch 

This 6-pole, 3-position rotary switch 
is compactly designed for maximum 
efficiency and long life. Mounted on a 
stationary laminated phenolic disc are 
24 contacts made of Cartridge Brass 
(70% copper, 30% zinc), silver-plated 
for lower contact resistance. 

Six small phosphor bronze, Grade A 


aie | 


Rotary Switch, courtesy 

P. R. Mallory & Co., Inc. 
(95% copper, 5% tin, 0.15% phos- 
phorus), silver-plated, movable spring 
contacts are located on another lam- 
inated phenolic disc which in turn is 
fastened to the shaft. When the shaft is 
rotated, the movable contacts bridge 
across the stationary contacts making 
and breaking the different circuits. 

A heavy phosphor bronze spring, 
fastened to the shaft, is designed to 
exert a constant pressure against the 
casing. Indentations on the casing index 
the shaft rotation to conform to ter- 
minal locations. A %¥-inch threaded 
bushing made from free-cutting brass 
rod is used to mount the switch. 


Copper-Base Alloys — 
For Highest Quality 


For highly functional, longer-lasting 
parts, copper-base alloys offer many 
advantages. The slight difference in 
cost, if any, is infinitesimal when fig- 
ured on a unit cost basis. On the other 
hand, false economy or incorrect choice 
of materials will greatly reduce the life 
span and jeopardize the operation of 
the entire unit. Our laboratory will be 
glad to work with fabricators to help 
choose the proper copper-base alloys 
for specific needs. (9108) 
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Stupakoff 


Save space and weight 
Speed Assembly 
Reduce Costs 


Vinimize Assembly errors 


Soldered connections are reduced by 25% 
to 80%, assemblies are lighter and more 
compact, your production time is reduced 
and better products are made when 
Stupakoff Printed Circuits are used. 
These sturdy, compact, accurately pro- 
duced units combine resistors and 
capacitors of precision values, in circuits 
designed in accordance with the require- 
ments of individual applications. One 
Stupakoff Printed Circuit wilt replace 


many individual components, with con- 
sequent simplification of the assembly and 
reduced costs. 


Send for bull 


Contains complete speci- 
fications of a number of 
typical standard circuits 
and detailed information on 
the design and construction 
of Stupakoff Printed Cir- 
cuits. Ask for Bulletin 1151 


STUPAKOFF Products for Electrical and Electronic Applications 


ASSEMBLIES—Metallized ceramic induction 
coils and shafts; metallized plotes for fixed 
rigid assemblies; ceromic trimmer condensers. 


CERAMICS—Precision-made ceramic products 
for electrical and electronic applications, all 
voltages, frequencies and temperatures. 


RESISTOR CERAMICS—Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bers, rings, etc. 


CERAMIC DIELECTRICS—for by-pass, lead- 
through, blocking, stand-off and trimmer appii- 
cations. Temperature compensating Ceramic 
Dielectrics and high K moterials. Tubes, discs 
and special shapes, picin or silvered. 


STUPALITH— Will withstand extreme thermal 
shock. May be made to hove zero, low-positive 
or negotive expansivities. Safely used at tem- 
peratures up to 2400° F. 


SEALS, KOVAR-GLASS—Terminals, Leod-ins; 
Stand-ofts—for hermetically sealing and me- 
chanical construction in radio, television, elec- 
tronic and electrical apparatus. Single or 
multiple terminal units, in a wide variety of 
sizes and ratings. 


KOVAR METAL—The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foil—or 
as cups, eyelets and other shapes. 


STUPAKOEE.CERAMIC & MFG. CO., Latrobe, Pennsylvania 
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CORK-AND-RUBBER 
GASKET MATERIALS 


made to meet government specifications ? 





ARMSTRONG CAN SUPPLY THEM 


You can get Armstrong materials made to meet every one of the Send for 


eight classes of the principal government specifications covering this helpful 
cork-and-rubber gasket materials. These materials are listed gasket 


below. 
Government Specification Armstrong Material manual 
MIL-G-6183 Type I Soft ' NC-709 New ‘53 Ed:tion 
Type I Medium .... . NC-710 ail 
Type I Firm NC-711 
Type IL Soft . DC-167 
Type IL Medium DC-100 You'll find up-to-date information 
» Il Firm DC-113 on current government specifications 
{DK-153 and tentative SAE-ASTM_  specifica- 


MIL-T-684 — 
_ 'RK-304S tions in “Armstrong’s Gasket Mate- 


MIL-G-6747 fas DK-149 rials.” 
You'll find, too, in this 24-page man- 


For samples and full information on these materials, call your , ‘ 
‘ a a ual, a lot of helpful information on 

nearest Armstrong office or see Sweet's file for product designers. 
the design and use of gaskets. In- 

New cork-and-rubber compounds. Armstrong's Research and De- cluded are discussions of subjects such 


velopment Center is ready to develop new cork-and-rubber ma- as designing gaskets to reduce cost . . . 
terials as new military requirements arise. Please discuss vour practical tolerances for resilient gas- 
needs with your nearest Armstrong representative .. . or write. kets . . . designing fanges for efficient 
] sealing, and many others. 
Cork compositions. There’s an Armstrong Cork Composition for 
each of the classes under Federal Specification HH-C-576, as well 


as each of the grades under Specification MIL-C-16090. 


See “Armstrong s Gasket Materials” 
in Sweet's file for product designers. 
For a personal copy of this manual, 
Synthetic rubber compounds. Armstrong makes specialized syn- write to Armstrong Cork Co., 
thetic rubber compounds for critical uses. If you need an out-of- Gaskets and Packings Dept., 
the-ordinary rubber compound, please discuss your requirements 7102 Arch St., Lancaster, Pa. 


with your Armstrong representative. 











ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong Industrial Division office 


ALBANY 10, N. Y., 268 Spruce St. at Northern Boulevard, Telephone: 4-0131 ” BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpley 
7-2490 ° CHICAGO 54, ILL., 13-136 The Merchandise Mart, Telephone: DElaware 7-0500 ° CINCINNATI 2, OHIO, 301 Temple Bar Build- 
ing, Telephone: PArkway 3220 ¢@ CLEVELAND 15, OHIO, 209 Hanna Bldg. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 1-7900 . 
DETROIT 26, MICH., 10th Floor, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 e GREENVILLE, S. C., 33 
Norwood Place, Telephone: Greenville 3-5302 ° LOS ANGELES 15, CALIF., 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
0286 + NEW YORK 16, N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 2 PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
und Chestnut Streets, Telephone: LOcust 4-4290 . ST. LOUIS 3, MO., 1205 Olive Street, Telephone: CHestnut 1757 - IN CANADA: Armstrong 
Cork Canada Limited, 6911 Decarie Boulevard, Montreal, Quebec, Telephone: ATlantic 4733 


96 Product Engineering — February, 1953 





9 good reasons for specifying 
TIMKEN® tapered roller bearings 


26 TYPES. Because Timken® bearings are 
made in 26 types, you get exactly the right 
tapered roller bearing for your job: 





MICRO-INCH FINISH. With help of the 
profilograph, which measures surface 
irregularities to a millionth of an inch, 
the Timken Company has developed a 
bearing finish of micro-inch accuracy. 








RIB OF CONE maintains roller alignment, 
prevents skewing, assures maximum 
bearing capacity. 


SOFT STEEL CAGE separates the rollers in 
Timken tapered roller bearings and pre- 
vents scuffing. 


Ee  — 


5850 SIZES. If you need a tapered roller 
bearing smaller around than your finger 
or as large as 71%” in diameter, you can 
get it from The Timken Roller Bearing 
Company. 


bearings with a maximum runout toler- 
ance of less than 75 millionths of an inch. 








TOUGH INSIDE—HARD OUTSIDE. Case car- 
burizing of rollers and races gives a wear- 
resistant surface, shock-resistant core. 


WE MAKE OUR OWN STEEL. Because 
Timken bearings are made of special 
alloy steel, produced in the Timken 
Company’s own mills, they have extra 
strength and wear resistance. 


GENEROUS RADIUS on the inside diam- 
eter of Timken bearing cones permits 
greater shaft strength. 


No other tapered roller bearing gives you all the advantages you get with 
Timken bearings. Be sure every tapered roller bearing you use carries the name 
“Timken”, the trade-mark of The Timken Roller Bearing Company, Canton 


TAPERED ROLLER BEARINGS 


6, Ohio. Canadian plant: St. Thomas, Ontario. Cable address: ‘‘TIMROSCO”. 


WOT JUST A BALL HOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


Product Engineering — February, 1953 





A «CGYROL FLUID DRIVE 


he 


Providing new products with an extra sales advan- 
tage is another of the outstanding qualities of 
American Blower Gyrol Fluid Drives. 


E THINK you'll agree that lowest starting current, 
, pawenett acceleration, overload protection, shock 
absorption and adjustable speed are desirable ad- 
vantages to have on any new product. 

And you can have all these advantages and more 
on your new products by using American Blower Gyrol 
Fluid Drives. 

With Gy¥rol Fluid Drives, all shocks between driving 
and driven machinery are absorbed in a cushion of oil. 
There’s no metal-to-metal contact. Gyrol Fluid Drives 
eliminate delays, prevent damage to motors and 
machines. 

For complete data on how American Blower Gyrol 
Fluid Drives can help make your new products 
perform better, phone the nearest American Blower 
Branch Office—conveniently located in principal cities. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raruror R Standard Sanitary corroranion 


“- 


AMERICAN (@) BLOWER 


PL 


ANNING 


new products? 


can help! 








A 
Agitators 
Blowers 


Car Dump 


Car Pullers Fans 


Clarifiers 


Centrifugals Laundry Washers 


Clay Working 
Machinery Mills 


Compressors Mixers 


Conveyors 


n Ideal Drive for: 


Cranes & Hoists 
Dredges 
ers Elevators 


Laundry Tumblers 


Machine Tools 


Pumps 








Serving home and industry: AWERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE + BETROIT CONTROLS + KEWANEE BOILERS © ROSS EXCHANGERS 
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NICKEL CAST IRON PROVIDES 


HIGH STRENGTH ano 


Water boxes produced of nickel 
cast iron by Kutztown Foundry 
& ae Corp., for Foster 


Wheeler Corp., to obtain greatly 
improved physical and mechanical 
properties in these large castings. 





IN CASTINGS OF LARGE DIMENSIONS 


Here are three water boxes, weighing 21,500 pounds 
each, for a power-plant condenser system designed by 
Foster Wheeler Corporation, New York City. 


Excessive pressures of the service involved call for 
high strength, as well as high density of grain structure. 


Accordingly, these water boxes, produced by Kutz- 
town Foundry & Machine Corporation, Kutztown, Pa., 
were cast in 2% nickel cast iron. 


Meeting ASTM “Class 50” specification (minimum 
50,000 psi tensile strength) and characterized by dense 
structure with fine dispersion of graphite throughout, 
this nickel cast iron provides an extraordinary degree 
of pressure tightness under hydrostatic pressures. 


The matrix of nickel alloyed iron closely resembles 
the pearlitic matrix found in high-carbon steels. In con- 
trast, the matrix of ordinary plain iron resembles that 
found in low-carbon steels. 


Throughout industry, nickel cast irons spell economy 
when you need strength, wear resistance and pressure 
tightness. Write for our suggestions regarding the best 
nickel alloyed iron for your specific applications. 


At the present time, the bulk of the nickel produced 
is being diverted to defense. Through application to the 
appropriate authorities, nickel is obtainable for the pro- 
duction of engineering nickel cast irons for many end 
uses in defense and defense supporting industries. 


The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me booklet entitled, “Guide to the 
Selection of Engineering Cast Irons.” 


Name —— ; —_ Title 


Company 





Address 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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The Company faced with cold forming this thread What would you do 


rolled depressed head machine strew said, ' We just 
wouldn'! attempt to make it from ony stondard 
grade of 18-8!" 


if you had to 

mass produce 
these fasteners 
from 18-8 stainless 


... Without “losing your shirt’? 


When this Company was asked fo produce a 
second lot of these sheet metal screws from a 


regulor 18-8, here was the reply: ‘impossible 
—there’s too much punch breakage!" 


Both jobs were produced economically from a totally NEW chrome-nickel stainless ! 


Both companies successfully turned out these jobs with new Carpenter Stainless 
No. 10 the first chrome-nickel Stainless to permit economical, mass produc- 
tion of severely cold headed and upset fasteners and other parts. Carpenter 
No. 10 work-hardens far slower than any of the conventional 18-8 grades. 
That’s the secret of its success. That is why it is ideal for cold headed bolts, 4 
screws, and upset nuts made on automatic machines. In fact, it is suited for © 
any job involving heading, extrusion, severe coining and swaging. And the 
corrosion resistance of No. 10 is slightly better than Types 302, 304 and 305. < 





Of course, because of its high nickel content, Carpenter No. 10 is subject to 7 

present government regulations, and its supply is limited. Yet, we always like Z 

to keep you informed about the possibilities of a product like this. Upon request, 

we wil! be glad to give you more information about No. 10—its corrosion resis- 

tance, cold workability, machinability ...as well as its usefulness for parts 

that must remain non-magnetic after severe cold working. So drop us a line - j 

on your Company letterhead, now... or any time. THE CARPENTER STEEL ( 20 ; 50 60 70 
COMPANY, 117 W. BERN ST., READING, PA. Percent Cold Reduction 
Comparison of various Stainless Steels showing 


ncrease of tensile strength with percentage of 
cold reduction. 


Export Department. The Carpenter Steel Co.. Port Washington, N. Y —"CARSTEELCO 


cerresiog 
Fl 


i. > [arpenter | Stainless No. 10 | 


tokes the problems out of production 








Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 


Product Engineering — February, 1953 























JUST Ye THE SIZE and WEIGHT 
— permits smaller control panels 


and cavities, better layout. 


acy | TALL AT 
FASY INS ALLA | ‘ 


— straight-thru wiring saves 30% 


time and work, circuits are easier 


to identify. 


EASY MAINTENANCE 





— front-wired terminals . . . 


ILLUSTRATED 
tacts readily accessible. 


Better service is built into A-H Motor Controls. Not with just minor improvements, 
but through a new concept of motor control design . . . exclusive with Arrow-Hart. 
A functionally simple design, it skillfully balances all components for greatly 
increased efficiency. It's years ahead in providing dependable operation, maxi- 
mum rated performance and long life. These outstanding advantages are available 
today as replacements for obsolete design or for improved product design of 
original equipment. Take the first step — buy a Type “RA” Motor Starter or 


Contactor, and compare it with the conventional type of controls. 


SIZES AND TYPES ON THE REVERSE SIDE 


BUY WITH CONFIDENCE + PROFIT BY PERFORMANCE 


THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD, CONN., U.S.A. 


Miisidddididdd 


ARROW-HART. MOTOR STARTERS 
AND CONTACTORS 


MORE EFFICIENT 

— exclusive knee-action, bellcrank 
fulcrum mechanism multiplies lever- 
age, increases contact pressure, 


takes less space. 


REATER AR a STAN 
—by 55% with alkyd type base 
and hood .. . individual arc- 


ing chambers. 


DUTY CONTACTS 
— positively aligned. Vertical oper- 


ating position — sheds breakdown 





materials. 


ELECTRICAL CONTROLS 


ESTABLISHED IN 1890 





2 








More and More PROGRESSIVE Companies 
are buying ARROW-HART 
MOTOR CONTROLS 


Type “RA” Starters are supplied in sizes 0, 1, 2, 3, 4 and 
5, including “RAR” and “RAS” Reversing and Two-Speed 
Starters, “RAC” Combination Starters, and “RCAR” Com- 
bination Reversing and “RCAS” Two-Speed Starters. There’s 
a full range of NEMA enclosures for general service and 
fo: hazardous and exposed locations, including EXPLO- 
SAFE explosion and weatherproof housings. Type “CRA” 
Contactors are supplied in sizes 00, 0, 1, 2, 3, 4 and 5, 


including “RARC” Reversing Contactors. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECIRIC COMPANY 


103 HAWTHORN STREET, HARTFORD 6, CONN. 
Please send my copy of the new catalog 

CO. NAME 

MY NAME 

POSITION 

CO. ADDRESS 


city 


SIZE 4 
“RAR” 7 


REVERSING STARTER 


“ 


ARROW-HART 


HARTFORD 6, CONN.. U.S.A = 


Offices, Sales Engineers and Worehouses in: ATLANTA, BOSTON, 
BUFFALO, CHARLOTTE, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, 
DETROIT, HOUSTON, INDIANAPOLIS, KANSAS CITY MO., LOS ANGELES, 
MILWAUKEE, MINNEAPOLIS, NEW YORK, PHILADELPHIA, PITTSBURGH, 
ST. LOUIS, SAN FRANCISCO, SYRACUSE 


Also Sales Engineers in Columbus Ohio, Fayetteville New York, Man- 
chester Ct., Seattle, Springfield Mass. In Canada: ARROW-HART & 
HEGEMAN (CANADA) LTD., MT. DENNIS, TORONTO, 





STANDARDIZE YOUR LINE 
~ VET DIVERSIFY PRODUCTS 


How to simplify, cut costs—and 
still get product versatility... 
with plastics 


Like many manufacturers in a profits squeeze 
today, you may be looking for more efficient, 
less costly production methods—that won't 
sacrifice the product flexibility you need to 
meet demands of market development, and 
competition. 
Probably the most obvious answer lies in the 
economical special surface treatments that are 
possible with molded plastic products. With 
plastics, you can standardize on one or two 
models, yet diversify them with an almost 
unlimited range of functional and decorative 
surface effects. 
For instance, radio housings (or housings 
for small appliances, office equipment, etc.) 
—molded in three dimensions of versatile 
Lustrex styrene plastic—can be standardized 
in size and shape, yet gain functional and 
decorative variety through several colors and 
a few simple surface treatments. 
You'll want Monsanto’s new management 
report that explains the advantages of lac- 
quering, printing, metallizing, hot stamping, 
silk screening, and other decorating techniques ne iv KE 
for plastics. Just published, this study is avail- eer a eee FREE—Report to Design Engineers 
able to you without cost. Just use the handy FF nea \ “How to Diversify Product Lines with 


coupon. Special | Special Decorative Treatments.” 


MONSANTO CHEMICAL COMPANY, Plastics Division 
Room 2126, Springfield 2, Mass 


MONSANTO 


CHEMICALS ~ PLASTICS 


Please send me your report: “How to Diversify Product Lines with Special 
Decorative Treatments.” 


Name & Title 
Company 


Address 


> >. . . . > . . . . 


City, Zone, State 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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Model 7W Dynamatic Water-Cooled Coupling driving WATER-COOLED 
: 7 ‘ 7 : " 


a wire machine which draws % wire to .070° in 


six dies. Power is derived from a 200 HP, 1200 RPM 
induction motor. 


Adjustable Speed Drives for Industrial Use 


WIDE SPEED RANGE 


Dynamatic Water-Cooled Couplings provide adjustable speed drive direct 
from an AC power source for a wide range of industrial applications. They 
transmit rotation ‘rom a driving to a driven member without mechanical 
contact with stepless adjustable control and almost instantaneous tesponse. 
A simple method of providing adjustable speed from a constant speed 
source (or vice versa) with full torque starts. 

Effective water-in-the-gap cooling permits large capacity in small space; 
design provides complete protection against atmospheric impurities, 

Standard sizes are available for transmitting torques of 50 pounds feet to 
approximately 5,000 pounds feet. Units up to 200,000 pounds feet or larger 
can be built to order. 


Write for Illustrated Booklet WC-I 





INSTANTANEOUS RESPONSE 
ACCURATE SPEPFD CONTROL 
STEPLESS SPEED ADJUSTMENT 
SMOOTH TORQUE TRANSMISSION 
TOTALLY ENCLOSED 
SIMPLE @ QUIET 


COMPACT @ EFFICIENT 


)YNARATIC CORPORATION © wicccs. 


® Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers ° Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings ° Eddy-Current Brakes 
Ajusto-Spedes ° Shovel Clutches ° Press Drives ° Lift Truck Clutches ° Electronic Controls 
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WITH LINE-G-POWER 


Double reduction 
straight line drive 


p 


Double reduction 
vertica! drive 


FODTESBROS. 


Triple reduction 
straight line drive 


VG 


Double reduction 
right angle Irive 





Gollan Power Teaco Through Beller Lear 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard ° Chicago 9, Illinois 
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24WL Right angle Line-O-Power Drive 
on a Chain Conveyor 


On conveyors or other materials-handling equipment, 
slow speed is essential. With Line-O-Power Drives, it 
is possible to transform high motor speeds into almost 
any desired slow end speed. 

Here, Line-O-Power 
Low in original cost, it 


for example, is a compact 


Drive on a chain conveyor 
provides economical service day in and day out with 
minimum attention. These drives have proved their 
value to industry because of their compact size, sturdy 
construction and high efficiency. 

First reduction is taken through precision worm 
gearing, second and third reductions through Duti- 
Rated helical gearing. Duti-Rated Gears have file-hard 
tooth surfaces with ductile cores that permit heavy 
loading and yet assure long life. Available for straight 
line service — for right angle service — or for vertical 
application. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 

Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 

Please send me Bulletin LPB on Line-O-Power Drive 

! am interested in 
Straight line drive 


rm 


Vertical drive C) Right angle drive 
Name 

Company 

Position 

Address 


City 




















Design people find Raybestos-Manhattan engi- 
neering service helpful on problems involving | 
Asbestos, Rubber, Sintered Metal and Teflon* Products | 
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Conveyor 
Radiator Hose = and Gaskets | Diamond Wheels §=—S Drive Belts = Automotive Hose = = Belts | | Covered Equipment 
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To better serve you PROMPTLY. . so that R/M sales, research and engineering 
can best coordinate to handle your problems . . . and so that we can serve you with least delay . . 
please wire, phone or write the division listed under the product in which you are interested. 


EEE PACKINGS, GASKETS 


ASBESTOS TEXTILES AND TEFLON PRODUCTS 


Raybestos-Manhattan makes a broad line of Teflon packings and 
gaskets for use with chemicals. Teflon products are practically inert 
chemically and will not react with strong acids or caustics. R/M is 
also ready to meet your specifications for Teflon rods, sheets, tubes, 
tape and specially fabricated parts. The highly diversified R/M line 
includes packings for use against air, gas, water, steam, oil, solvents, 
foods and hydraulic fluids. R/M is also the manufacturer of an 
extensive line of asbestos textiles. 


*Du Pont trade-mark for its tetrafluoroethylene resin 


GEE MECHANICAL RUBBER PRODUCTS 


Smooth running is 2 most important feature to the design engineer 
where V-belts enter the problem. Condor V-Belts are the ““Smoothest 
Running V-Belts Made,’ because R/M engineers microposition the 
strength member and design every part to run in perfect balance. 
Straight sidewall design means more grip, less slip, longer life. 
Condor V-Belts are also destretched during manufacture for mini- 
mum inelastic stretch on the drive. The result is longer trouble-free 
service. Also types for oil- and heat-resistance and nonspark. R/M 
engineers apply equal engineering ingenuity to hose, transmission 
and conveyor belt, and molded rubber products. R/M rubber spe- 
cialists will cheerfully work with you on design problems. 


BEE FRICTION MATERIALS 


Whatever the application ...from giant clutch facings for heavy 
road-building equipment to automotive brake linings and tiny fric- 
tion parts for office machinery ...sou can count on Raybestos- 
Manhattan friction materials for.successful solutions to the Stop- 
and-Go problem. The segments, cones and special shapes here 
illustrated are typical of the wide range of R/M friction products 
available to meet the needs of design engineers. The R/M line, 
precision-made by the world’s largest manufacturer of friction mate- 
rials, includes both woven and molded asbestos parts and sintered 
metal products. 


PACKINGS, GASKETS, 
ASBESTOS TEXTILES 
AND TEFLON PRODUCTS 


Packing Division or 
Asbestos Textile Division 
Raybestos-Manhattan, Inc. 
Manheim, Pa. 
Manheim 5-2211 


MECHANICAL 
RUBBER PRODUCTS 


Manhattan Rubber Division 
Raybestos-Manhattan, Inc. 
Passaic, NJ. 
Gregory 3-2000 


FRICTION 
MATERIALS 


=quipment Sales Division 
Raybestos-Manhattan, Inc. 
445 Lake Shore Drive 
Chicago 11, lll. 
Superior 7-5126 


ns. a ee INC. 


FACTORIES: Passaic, N.J. * Manheim, Pa. * Bridge- 


y —\ port, Conn. * No. Charleston, S.C. * Crawfords- 
# Y ville, Ind. * Peterborough, Ontario, Canada 
Manufacturers of Mechanical Rubber Products Brake 


Rubber Covered Sintered Metal Asbestos Teflon Tape, Packings, 
Rolls Friction Elements Textiles Sheets, Rods, Tubes 


AND TEFLON PRODUCTS 
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Linings © Brake Blocks « Clutch Facings © Sintered 
Metal Products « Fan Belts « Radiator Hose « Rubber 
Covered Equipment « Asbestos Textiles « Teflon Products 
Packings « Abrasive and Diamond Wheels « Bowling Balls 





Here’s How the Revolutionary 


IN ING. | 


made possible basic design improvements in... 


DE LAVAL strc; SEPARATORS 


® Radically new, both in appearance and 
engineering, are the De Laval ‘‘600 Series” 
Cream Separators. Key to their modern func- 











tional lines and more efficient performance is 
the Gilmer ‘“Timing”’ Belt Drive. 

Replacing the former worm gear spindle 
drive, the ‘“Timing”’ Belt Drive makes it pos- 
sible to mount the motor internally, obtain 
almost silent operation and eliminate all drive 
lubrication and maintenance. By using per- 
manently lubricated motors and sealed bear- 
ings with ““Timing”’ Belt Drives, De Laval is 
able to offer dairymen a line of separators 
that are factory-lubricated for life! Once set 
up, they require no further attention. 

The 4.72-to-1 step-up drive consists of a 
*4-inch wide ““Timing”’ Belt driven by a 6.5- 
inch diameter pulley mounted on the shaft of 
a's hp 1725 rpm motor and driving a 1.353- 
inch diameter pulley mounted on the spindle. 
With this drive, the centrifuge comes up to 
its 8100 rpm operating speed almost in- 
stantaneously. 





Product Engineering — February, 1953 





BELT DRIVE 


Industry’s New Power Transmitting Medium 
SWEEPS AWAY DESIGN RESTRICTIONS 


In one application after another, 
“Timing” Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines—that 
were previously either impractical 
or impossible! For never before has 
there been a positive drive that com- 
bined all these desirable charac- 
teristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


@ Maintains precise synchronization 
(“timing”) between shafts. 


@ Provides speed ratios as high as 15 
to 1 in a single step. 


@ Operates satisfactorily at speeds from 
inches per hour to 15,000 fpm. 


@ Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Has nearly 100% mechanical efficiency. 


@ Needs no initial tension. Lighter 
bearing loads permit lighter bearings. 


@ Does not stretch or lengthen with use; 
requires no take-up. 


@ Can be designed for zero backlash. 


@ Capacity ranges from 1/100 to 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is, already in success- 
ful use on hundreds of thousands 
of machines. Consult your local 
NYB&P Distributor—or write di- 
rect—for the new “Timing” Belt 
brochure describing in more detail 
the ““Timing”’ Belt and many in- 
teresting applications. Address: 
“Timing” Belt Division, New York 
Belting & Packing Co., Tacony, 
Philadelphia 35, Pa. 
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ef +m 


Sie 








_/ America’s Oldest Manufacturer of Industrial Rubber Products 
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The precise and essential defense jobs assigned to much of our 
equipment place great emphasis on meticulous and far-sighted design 
engineering. In our work, we find Product Engineering a very valuable 
and consistently helpful information source. 

Raymond F. Jahn, President 

Ford Instrument Company 

Division of Sperry Corporation 
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THE MEN WHO DESIGN 
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He sparks design at Ford Instrument 


HE READS PRODUCT ENGINEERING 


The reasons why he does are basic to your sales future 


Dedicated to the design of precise and intricate equipment of many essential 
types . . . among them gunfire computers, helicopter transmission units, and 
offset bombing systems . . . he reads Product Engineering for the same reasons 
design-engineering leaders everywhere in industry read it. 


He does so because this magazine’s pages bring him a wealth of purposeful 
information nowhere else obtainable . . . and all of it geared to answer his 
never-ending quest for new ideas in product design. All the latest facts on new 
developments in design are here for him to read and study . . . and to put to 
work in the challenging job of making fine products still better. 


And for you who sell parts, materials, components, or finishes to industry, 
this fact is basic: over 20,000 leaders in industry’s Design-Engineering Head- 
quarters subscribe to Product Engineering because . . . more than any other 
publication . . . this magazine helps them in their jobs. 


This quality of helpfulness, to the men who exert industry’s essential voice 
in the purchase of your products, makes Product Engineering an outstandingly 
resultful advertising medium. A medium in which over 800 advertisers invest 
far more advertising dollars and pages than are invested in any other design 
publication. 


When you want bigger sales in the $26-billion Original Equipment Market, 
you concentrate your advertising in Product Engineering. Ask our nearest 
representative for all the facts about this magazine’s exclusive sales values. 
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In these days of 


HIGH DIE COSTS 


ecoeceeveveen2eneenes 0002020280200 808808 88 & & © OT 


WMicnwRKold * 


Stainless Steel Sheets 


WILL SAVE YOU MONEY! 








The unusual uniformity of gauge in Micro- 


Rold allows for closer die setting, assuring 
the fabricator of uninterrupted production in 
stamping, forming and blanking operations. 


This closer control of MicroRold sheet 
thickness increases the productive life of 
the die and reduces to an amazing degree 


the number of rejects. One fabricator re- 
ports less than 44 of 1% breakage in a 
1214” draw on a 17” blank* with a rectan- 
gular cross-section. 

From edge to edge—and end to end—only 


MicroRold has such outstanding uniformity 
of gauge. 


WASHINGTON STEEL CORPORATION 


WASHINGTON, PENNSYLVANIA 
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ATOMIC ENERGY Contrary to current Washington rumors, when Congress finishes in- 

CONTROL vestigating government control of atomic energy, they will extend the 
Atomic Energy Commission's monopoly on the atom. But observers 
expect the new legistators will demand relaxation of some restrictions 
imposed by the Atomic Energy Act of 1946 (McMahon Act). 

Complete relaxation will take several years, anywhere from five to 
ten. Even though the new Republican legislature is bent on reform, it 
is still a security-minded congress. One of the major questions invest- 
igating congressmen will try to answer: Can security be attained better 
through secrecy or achievement? 

There's little doubt, in industry and government, that the quickest 
way to solve scientific and engineering problems is to turn competitive 
enterprise loose on them. In the past, companies have been reluctant 
to start atomic development projects on their own because the McMahon 
Act forbids the granting of patents for such processes or equipment. 
That's one restriction Congress will attempt to relax. 

It's expected that AEC will back the plan to bring industry into the 
atomic energy picture. They need help on solving some complicated 
problems. But industry will benefit too. As a starter, AEC may re- 
lease data they've painfully collected on zirconium, a formerly useless 
metal. 


ZIRCONIUM In the same chemical family as titanium, zirconium is expected to 
have many of the same properties. AEC uses it as extensively as they 
can because 1) it's tough, 2) it's corrosion resistant, 3) it has good 
strength at high temperatures, and 4) most important, it has a lowneut- 
ron absorbtion cross section. That means that zirconium will not 
absorb neutrons very well, so it can be used inside nuclear piles without 
disrupting the fission reactions to a serious extent. 

AEC has classified information on the metal because it is so scarce 
and they feared competition for the limited supply. It's rumpred that 
zirconium \|s as tough to fabricate as titanium so AEC would like to de- 
velop other materials with similar properties. Because its use is new, 
the metal is very expensive and production is limited. 


ATOMIC POWER Most easing of restrictions will probably take place in the area that 

PLANT has the most promise for future private operation--generationof elec- 
tric power from atomic reactors. Despite considerable publicity to the 
contrary, utility people feel that a successful unit is a minimum of ten 
years away, probably twelve. 

AEC estimates that it will take four or five years to build a pilot 
power plant and at least as many more years to make it efficient enough 
to compete with even the most expensive electric power plants used today. 

The Commission will ask Congress for funds to build this prototype 
electric power reactor. This doesn't mean that they plan to extend gov- 
ernment operations into the atomic power business. Both industry and 
AEC experts agree that no more progress canbe made without a full scale 
power plant. Because of reactor costs, legal restrictions, technical and 
economic uncertainties, industry is in no position to take on the job. 

(continued on page 115) 
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Here's how 


_FLEXON 
BELLOWS 


solve these 
basic design problems 


HIGH TEMPERATURE APPLICATIONS 


This handy guide 


will help yee sir te In any product that requires a motion controlled by temperature, 
The Flexon Bellows De- Qi ot where a shaft or similar part must be sealed without packing, 
sign Guide offers useful Flexon Bellows will answer the problem—and assure quality 


pene dale and performance. 

basic specifications on 

Flexon brass and stainless Flexon Bellows are manufactured by advanced methods to com- 
steel bellows. If you do wot bine economy with exceptionally high standards of uniformity. 


already have a copy, write . ‘ - ‘ : 
‘ They are available in brass, bronze or stainless steel in a complete 
for yours today, or see 


Flexon Bellows specifica- 
tions in Sweet's File for Flexonics bellows engineering specialists will be pleased to as- 


Product Designers. sist you. For quotations or recommendations, just send an outline 
of your requirements. 


range of sizes to meet virtually any need. For unusual applications, 


FLEXON BELLOWS DIVISION 


a 
Flexonic OYporatlon. 1351S. THIRD AVENUE * MAYWOOD, ILLINOIS 
ar FORMERLY CHICAGO METAL HOSE CORPORATION 
in Canada: Flexonics Corvoration of Canada, itd., Brampton, Ontario 


Flexon identifies ‘ ; Metallic bellows 
grodeete of Maneaies Flexible metal hose Des Expansion joints ‘“ etolli 











Corporation that 
hove served industry 
for over 50 years. Aircraft components - 





114 Product Engineering — February, 1953 





ATOMIC PROBLEMS Here are some typical problems on which,AEC wants industry help: 
1) What sort of heat transfer system, including a coolant, can be 
developed to withstand both high heat and radioactivity? New heat ex- 
changers must be developed since the coolant flowing through the reactor 
will become radioactive and cannot be permitted to contaminate unshield- 
ed components. 

2) What materials can be developed for building the reactor itself? 
They must have good strength at high temperatures, corrosion resistance, 
low neutron absorbtion cross sections, good strength-weight ratios, be 
relatively easy to fabricate, etc. 

3) What cheaper means of shielding reactors and other "hot" com- 
ponents can be devised? 

4) Can anew, more efficient method be worked out for removing 
radioactive wastes from a reactor and disposing of them? Disposal of 
waste materials is done now by chemical processing, but it's enormous- 
ly expensive. So is processing of uranium or plutonium fuel that cannot 
be left in a reactor until it is entirely consumed. 

5) Howcanelectronic controls be improved and simplified to fac- 
ilitate reactor operations. 

While vexing, these problems must be solved before the atomic re- 
actor, which will merely replace the boiler in current generating equip- 
ment, can compete economically with coal or oil. 


INDUSTRY As with other major atomic projects, private firms will build and 
OPERATION operate the power reactor under contracts from AEC. But Congress 
wants to remove some of the legal barriers to private construction and 
ownership of subsequent plants. Heading the list: 
1) the ban on private ownership of fissionable materials; 
2) the ban on owning facilities to produce fissionable materials; 
3) the ban on issuance of patents for atomic developments. 


OPPOSITION But there is considerable opposition in Washington to lowering the 
bars even a little on atomic secrets. The resistance stems from two 
sources: defense and economics. 

Some security-minded people feel that the gains from turning loose 
many of these secrets will not outweight those that will accrue to Rus- 
sia's atomic developers. 

Too, public power spokesmen point out that the U.S. has invested 
over 12 billion dollars to bring atomic energy to its present stage of de- 
velopment. They don't feel that industry should be given the opportunity 
to profit or set up power monopolies on taxpayers’ investment. This 
leaves congress with the same dilemmathey have on government-owned 
synthetic rubber plants (PRODUCT ENGINEERING; May 1952, p.113): 
How can they turn them loose? 


SECRECY IN National Science Foundation should complete anintensive study of 
RESEARCH government sponsored research this year. Major question to answer: 
Are government agencies overdoing secrecy on research projects? 


While the U.S. poured over $3 billion into various projects last year, 
not much information is getting out. Charges are that red tape and ex- 
cessive security consciousness is damming up the flow of technical data. 
This is what happens in many cases: one agency studies problem, finds 
a solution, and then classifies the material. Secrecy is so strict that 
other agencies don't know about it. So another agency with the identical 
problem starts from scrat¢h on the same research. 

NSF will try to find out: 1) how many reports are coming from 
government research, 2) what usecan be made of them, and3) how to 
get them quickly to the people who need them, government agencies and 
industry contractors, who in the past have gotten only a trickle of data. 
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BENDIX Perfect Laundry Pair U-TVPE SPEED NUTS ore slfretin 
ng, snap in place over panel edges 
locations; remain in 


or center-pone 
bolt-receiving position for fast, easy 


assembly 


“Cleans Up” with SPEED NUT Savings! 


For years, Bendix engineers have relied on 
SPEED Nuts to cut assembly costs and step up 
production schedules. That is why SPEED Nut ereen Ghw tet Bilsieens sem ie 

ploce by hand no welding 


. — se _— ——" »mene * Bhan. 
brand fasteners were specified on the new “Per ty a flger TS De csgt 


terials handling ond are ideal for 


fect Pair’? automatic washer and dryer units. 
¢ blind locations 








Here is a direct quotation from a recent Bendix report 
“. . . because we design from the ground up with Tinnerman, 
we effect basic economies. These include lower production costs h copy of “Grasp Nur Savings Stories”, on 


and greater efficiency that result in lower retail prices and interesting booklet of typical Tinnerman 
° ry . : savings to industry, is yours on request 

reduced service costs for consumers. Thus, in our production, idee: Gaammens Geen fon ten 
we consider Tinnerman products more basic than nuts and bolts.” a Dept na es — os — 
ates ne ominion isteners Ltd., amilton n 

Chances are your Tinnerman representative can turn your assem- tario, In Great Britain: Simmonds Aeroces 
bly problems into production savings. See him soon for details ante, 568, Toent, ee. fe Svea 
. Aerocessoires Simmonds, S. A 7 rue Henri 


on the Fastening Analysis Service available for your products! Barbusse, Levallois (Seine). 
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Why Can't We Do It Too 


TEAMS SENT FROM VICTOR COUNTRIES searched Ger 
many with great thoroughness to uncover scientific 
and engineering accomplishments. Much was found 
Confiscated materials ranged all the way from 
rockets to hollow pins. 

The United States of America boasts about its 
great technology, its wonderful mass production 
techniques, the bigness with which the nation plans 
But the hydraulic presses found in Germany after 
the war are several times as big as the biggest 
which were then in the United States. German die 
casting machines were found operating at pressures 
much higher than the highest used in American 
machines. America no longer has a monopoly on 
that kind of bigness 

When it comes to fundamental scientific and 
design advancements, the World War II German 
submarines were in a class by themselves. That 
American ingenuity was able to develop instruments 
that finally all but wiped out the submarine menace, 
does not detract from the amazing design of the 
U-boats. In the field of ordnance many American 
guns could not match their German counte rpart in 
performance. Even after several years, American 
engineers found it impossible to duplicate the de 
sign of at least one type ot captured German rocket 

All of this is not to imply that America is deficient 
in its science and engineering. We have our great 
ness but too many of us have the attitude that we 
have all the greatness. We should be more humbk 
Much more would be gained if as much time and 
effort wer spent in an attempt to analyze the whys 
ind wherefores for the greatness of German tech 
nology as was spent in ferreting out inventions and 
products that might be carried away bodily. There 
are many important questions which could be an 
swered only by careful study and analysis of German 
operation of schools and engineering and research 
departments 

How was Germany able to accomplish what she 


did in spite of the unfavorable conditions created by 


her defeat in World War I It has been claimed 
that the Nazi regime hampered German scientifu 
and technical progress. In view of the tremendous 
German developments during the thirties, that state 
ment requires explanation. Why was German scienc 
and technology able to get so far ahead of that of 
other countries? Are the German technical univer 
sities the finest in the world? Is the German colleg 
professor held in higher esteem and is he bett 
rewarded than his foreign counterpart 
man industry give their engincers gr 
greater freedom of action, higher | 
tively better pay than engineers 
must the United States do to 1 
scientific and technological lev« 
done to insure a high rate of conti 
and scientific progress in the United 

The answers to these questions ar 
portant and valuable than are the confis 
and patents that have been taken. The 
and details, merely examples of the fru 
tional operating philosophy that has d 
perior scientific and engineering tal 

| 

in this operation can be discov 


fundamental principles that wer 

transplanted to America, then and 

we hope to equal or excel the h 

scientific accomplishments of the Gern 
Teams have visited Germany to study th 

and educational operations. Son 

been gathered but th 

of the reports have been simply fil 

American industry given sufficient! 

tion to the study and analysis of th 

German research laboratories and engin 


ments. Much more should be done 
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Finer [han a 
Watehmakers 
Masterpiece! 


This operation is typical of the laboratory-like 
techniques used on many precision bearings. The 
highly skilled operator is wearing special kid 
gloves to avoid contaminating the ball bearing 


New Departure ball bearings are quickly avail ‘ : 
able at your equipment dealer or bearing The finest products of the watchmaker’s art do not reach 
distributor—supplied from the industry's largest ° — , 
nation-wide network of worehouse stocks the high level of precision attained by New Departure 
ball bearings. Manufacturing standards which insist on 
P , BALL © : certain tolerances being held to millionths of an inch give 
0? 5 wt these bearings the ability to provide the virtually friction- 


ly 
‘NG ROLL free support demanded by modern motors and machines. 


Designers and manufacturers can rely on New Departure 
ball bearings to increase the accuracy of their machines 


and products. It pays handsome dividends to consider 
% F W F PA RTI) RE New Departures when designs are still in the formative 
stage ... for their use makes possible higher speeds, less 
BALL BEARI NGS maintenance and simplified designs. 
, Research, engineering and production at New Departure 
are focused upon one major objective . . . making the best 
NEW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUI ball bearings for every kind of application. Keep your eye 
Also Makers of the Famous New Departure Coaster Brake on the BALL to be sure of your BEARINGs! 
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Fig. 1—Four cylinder V-type air-cooled en- 
gine in pumping application. For service such 
as this, capacity of engine should be taken as 
not more than 80 percent of the rating. 


Which Engine Should 


Power Your Equipment? 


A. F. MILBRATH 


Vice President and Chief Engineer 
Wisconsin Motor Corporation 


THE PHENOMENAL GROWTH of this 
country’s productive capacity within 
the last P ste has been paced by 
driven machines and equipment. In 
the general industrial field, electric 
motor drives have been used exten- 
sively, but in construction, agriculture, 
marine, oil and myriad other industries 
where (1) electrical power is un- 
available and/or (2) a portable drive 
is required, interna! combustion en- 
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gines have taken over exclusively. Yet, 
little engineering information has been 
published that will aid in selecting 
and applying the internal combustion 
engine that will drive such equipment 
most efficiently and most economically. 
The most important recommendations 
can be summarized as follows: 

1. Engines should have sufficient ca- 
pacity to insure a factor of safety of 
20 to 25 percent. 

2. Between high and low speed 
engines, the latter have longer life, 
but first cost is higher. 

3. In take-off couplings, the flexible 


types are preferred over most others. 

4. A clutch is desirable, especially 
in heavier equipment, to disconnect 
the load and to make starting casier. 

5. In operations where the air is 
loaded with dust or chaff, cooling air 
intake screens should be used. 

6. An oil-bath type air cleaner 
should always be used ahead of the 
carburetor. 

7. Engine mountings should be de- 
signed and located to avoid vibration. 

8. There should be a free flow of 
cooling air to the flywheel fan inlet 
and also to the hot air outlet from the 
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engine, and recirculation of the hot air 
by the flywheel must be carefully 
avoided. 

9. If the operation its continuous 
and heavy, Stellite exhaust valves and 
valve seat inserts should be used to 
insure long life. 

10. Valve rotators are also of con- 
siderable value in prolonging valve 
life, and with Stellite valves, constitute 
an excellent combination for heavy 
service. 

11. An experimental test machine is 
strongly recommended before quantity 
production is started. 


Of course, the problem varies some- 
what with engine type. But while this 
particular article discusses only the 
i-cycle air-cooled gasoline 
many of the same principles will also 
apply to all types of engines. 


engines, 
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(A)-Continuous Heavy Duty 


Table I—Duty Ratings for Combustion Engine Application 


KEY: 1—Continuous Duty 


3—Variable load duty, beavy 


2—Intermittent beavy duty 4—Variable load duty, light 


INDUSTRIAL SERVICE 
1—Standby units 
3—Air compressors 
3—Floor sanders 


4—Shop trucks and welders 


MUNICIPAL SERVICE 


RAILWAY MAINTENANCE 
3—Tampers 
3—Tie adzing machines 
3—Railway maintenance cars 
3—Rail grinders 
3—Weed cutters 
4—Rail leveling machines 


3—Street sweepers and flushers 


3—Sanitary pumps 
3—Pipe thawing rigs 
4—Diesel starting units 


MINING 
3—Horizontal & diamond drills 
3—Rocker shovels 





Load, percent 





























percent 


Lood, 

















Time 


(B)-Typical intermittent Heavy Duty 


(C)-Typical Voriable Load Duty-Heavy 


SELECTING THE PROPER ENGINE SIZE 


Exclusive of aircraft, air-cooled en- 
gines are usually applied in size ranges 
from about 1 to 30 hp. Larger engines 
are being built and, depending on the 
inherent cooling characteristics of the 
equipment, performing satisfactorily. 
However, the bulk of applications are 
on equipment requiring about 30 hp 
or less. The smaller engines up to 
about 8 or 9 hp are usually single 
cylinder types; from 8 to 15 hp, two 
cylinder engines are prevalent, while 
above 15 hp, four cylinder models 
are commonly used. 

Within these ranges, air-cooled en- 
gines have several inherent advan- 
tages: they are light, with weight 
varying from around 14 to 20 lb/hp 
for a typical single-cylinder engine 
operating at 2,600 rpm to about 12 
to 15 lb/hp for a typical 4-cylinder 
unit running at 1,800 rpm; auxiliary 


power requirements are low, since 
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there is no radiator fan or water pump; 
there is no danger of the engine boil- 
ing or freeziag, and no maintenance 
on fan bearings, belts, or water pumps; 
and first cost is low. 

In selecting an engine cf this type, 
the initial step is to determine the 
horsepower requirements of the driven 
load. 

On equipment of entirely new de- 
sign, it is often difficult to ascertain 
the amount of power necessary. In 
such instances, a rough estimate of 
the horsepower range is made and one 
or more sample engines bracketing the 
range obtained for use on experimental 
models of the equipment. In other 
applications, it is possible to calculate 
the torque required, from which the 
horsepower can be easily determined. 
Or, as is not uncommon, the new piece 
of equipment may be another size in a 
line of machines. In this case, the 
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power determination :an be made on a 
proportional basis. 

Less frequent though none the less 
important is the occasion when it is 
desired to change the source of power 
from an electric motor to a gasoline 
engine. Electric motors are rated on 
an entirely different basis than are 
combustion engines. Most electric mo- 
tors will develop 25 percent more 
power than their rating during a 
period of one or two hours, and, for 
short periods, may carry 50 percent 
overload. Gasoline engines, on the 
other hand, are rated at the maximum 
power that a new engine will develop 
on a dynamometer test conducted at 
an ambient temperature of 60 F and a 
sea level barometric pressure of 29.92 
in. of mercury. For every 10 F rise in 
temperature, there will be a reduction 
in power of one percent, and for every 
inch drop in barometric pressure, there 
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AGRICULTURAL EQUIPMENT 
1—Irrigation pumps 
3Combite harvesters 
3—Hay balers, tractors, 
3—Insecticide sprayers 
3—Rortary tillers 
3—Potato harvesters 
3—Mowers 
3—Spreaders, dusters 


CONSTRUCTION MACHINERY 
1—Centrifugal pumps 
2—Concrete mixers 
3—Concrete vibrators 
3—Concrete surfacing machines 


3—Diaphragm pumps 
4—Hoists and power saws 








HIGHWAY MAINTENANCE 
1i—Road rollers 
1—Bituminous sprayers 
2—Concrete cutters 
3—Graders 


OIL FIELD EQUIPMENT 
1—Well drills and pumps 
1—High pressure pumps 
2—Pipe wrapping machines 
3—Pipe straightening machines 

MARINE 
1—Lighthouse units 
1—Water oxygenation units 
3—Inboard marine engines 
3—Under water weed cutters 


Fig. 2 (left) 


SPECIALIZED SERVICE 


1—Airport service units such as 
air compressors, hydraulic 
pumps and generators 

i—Weed burners 

2—Refrigerated trucks 

2—Paint sprayers 

2—Portable fire fighting equip- 
ment 

3—Miniature railways 

3—Water purification units for 
armed forces 

3—Cable reelers 

3—Lawn mowers and rollers 

3—Post peelers 

3—Portable showers for armed 
forces 


Four classes of duty service normally encountered in 


internal combustion engine application. Beside allowances on this basis, 
deductions for altitude, temperature, and accessories must be made. 





























(D)-Typical Variable Load Duty -Light 


will be a 3.5 percent loss. Also, for 
every 1,000 ft of altitude, a power loss 
of 3.5 percent takes place. Thus, for 
average atmospheric conditions, the ac- 
tual pewer of a gasoline engine is 
about five to seven percent less than 
the standard rating. If altitude is a 
factor, the loss is appreciable, reaching 
a figure of 35 percent at 10,000 feet. 
Also, in keeping with good indus- 
trial practice, a gasoline engine is not 
generally operated continuously at 
maximum output, so that there is a 
factor of safety in the form of reserve 
power. Most engine manufacturers 
recommend that this factor be 20 to 
25 percent below rated power. If the 
latter figure is assumed, the recom- 
mended operating horsepower for con- 
stant duty becomes 75 percent of the 
standard rating. Actually, duty cycle 
varies with different applications: 
Continuous duty service, Fig. 2 (A), 
in which the engine is required to op 
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erate at constant speed and constant 
load. This is the type of service re- 
quired by such equipment as water 
pumps operating under constant load, 
road rollers, and well drills. Since 
this is the most severe type of service, 
engines should not be loaded above 
75 percent of the power curve. 

Intermittent heavy duty service, Fig. 
2 (B), where the engine operates un- 
der continuous load for a period of 
time, and then idles for a short period 
This might include concrete mixers, 
sprayers, pipe wrapping machines, and 
similar equipment where there is full- 
load operation until a batch of material 
is finished or used up, after which the 
engine idles until another batch of ma- 
terial is supplied to the machine. This 
service is not as severe as continuous 
duty as there are periods when bearing 
loads and cylinder pressures are re 
lieved and engine temperatures are 
reduced. For this service the engine 
load should not be above 80 percent 
of the power curve. 

Variable load duty, Fig. 2 (C), cov- 
ers quite a range of duty cycles, and 
this service may be roughly divided 
into heavy and light. The load may 
change from full-load to varying de- 
grees of part-load or even no-load, in 
rather irregular cycles. Tractors, com- 
bine harvesters, and graders could be 
considered as belonging to heavy duty 
variable service, as the load would 
probably always be above 50 percent 
of full-load. In this service also the 


engine should not be loaded above 80 
percent 


Light duty variable service, 2 


Fig. 
(D), would include such equipment 
as hoists, power saws, and shop trucks 
where at times the load would reduce 
to zero. As the demand for power, 
at the intervals when required might 
be quite heavy, however, again the en- 
gine should not be loaded over 80 per- 
cent. No hard and fast rule can be 
set for all installations, but Table I 
lists various types of equipment and 
classifies the duty cycle that would gen- 
erally apply to each 

To illustrate the procedure for con- 
verting from electric to gasoline en- 
g'ne power units, consider a machine 
that has been equipped with a 10.0 
hp electric motor. As discussed above, 
this motor can deliver 10.0 plus 25 
percent or 12.5 hp for short periods. 
On the basis that the gasoline engine 
is to operate at not over 75 percent of 
its rating, the replacement engine 
should have a rating of 12.5 /0.75, or 
16.7 horsepower. 

In general terms, the gasoline en- 
gine should have a rating at least 67 
percent greater than the electric mo 
tor it replaces. This applies to both 
air and liquid cooled engines for sea 
level operation under standard atmos- 
pheric conditions. If the application 
is at altitude, a further allowance must 
be made, resulting in some instances, 
in an engine having twice the power 


rating of the electric motor. 




















(A) 


Fig. 3 











(8B) 


Speed, rpm 


Typical torque and horsepowerr curves for (A) industrial engine and (B) high speed engine. At 2,000 to 2,200 rpm, the 


engine represented at (A) has exceilent lugging characteristics, while the unit at (B) is better suited for constant load applications. 


ENGINE SPEED AND TORQUE 


Once the power requirements of a 
design are known, the next considera- 
tion is engine speed, which is closely 
related to the horsepower and service 
life. The larger engines with their in- 
creased bearing surfaces and lower 
speeds, naturally require less frequent 
servicing and give longer, more trou- 
ble-free life than the smaller, high- 
speed engines of the same horsepower 
rating. The initial cost of the larger 
engine is greater but more frequent 
servicing can easily bring the cost of 
a smaller engine up to that of the 
larger one. Conversely, the smaller, 
higher-speed engine has advantages 
where lighter weight and smaller in- 
stallation dimensions are important, as 
well as relatively low first cost. 

Torque is, of course, closely asso- 
ciated with speed. For most installa- 
tions, an engine with good lugging 
power is desirable, and in some cases, 
essential. This is especially true in 
tractors, harvesters, and hoisti, where 
the load frequently increases consider- 


TYPE OF DRIVE 


The selection of the type of drive 
between engine and driven equipment 
brings up a number of considerations. 
(See Fig. 4). There are various direct 
drive applications where the engine 
is provided with a crankshaft extension 
suitable for mounting a flange coup- 
ling, a flexible coupling, a sheave or 
pully for V-type or flat belts, or a 
sprocket for a chain drive. 

A plain flange coupling is the least 
desirable of the above power take-offs, 
as great care is necessary in alignment 
to prevent binding of bearings. Even 
if a perfect job of alignment is made 
originally, springing of the base on 
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ably above normal. If the characteris- 
tics of the engine are such that the 
torque will increase with reducing en- 
gine speed, the tendency for the in- 
creasing load to reduce engine speed 
is resisted and the engine will “hang 
on’. In short, it will have good 
lugging qualities, as indicated by Fig 
3 (A). If the normal operating speed 
of the engine is 2,000 to 2,200 rpm, 
the maximum lugging properties will 
result. 

If however, with this same curve, 
the normal operating speed of the en- 
gine is held at 1,400 rpm or below, 
stalling of the engine may occur easily 
when the load is increased. Such an 
increase will cause engine speed to re- 
duce, resulting in a decrease in torque 
and causing a further reduction in 
speed until the engine finally stalls 
abruptly, unless the load can be quickly 
released. In Fig. 3 (B) are perform- 
ance curves of a typical high speed en- 
gine with maximurn power output at 
top speed. The torque curve in this 


nq 





TRS. 


case is flat and the engine is not as 
desirable for agricultural or industrial 
type installations. 

The question often arises as to what 
engine speed will provide the best 
cooling. The velocity and volume of 
cooling air delivered by the combina- 
tion fan-flywheel vary directly as en- 
gine speed. Since horsepower increases 
less rapidly than engine speed, espe- 
cially in the upper ranges, there is 
more cooling air available per horse- 
power at higher speeds than at lower 
speeds. Also, the more intense scrub- 
bing action of the higher velocity air 
against the cooling fins is a further ad- 
vantage in favor of the higher engine 
speeds. For a definite amount of 
power to be taken from an engine, 
the cooling will be better at higher 
rather than the lower speeds. 

Cooling requirements, of course, 
vary with different applications, and 
are dependent on such additional fac- 
tors as ambient temperature, duty cycle, 
and engine lozation. 
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Fig. 4—Power take-offs for air-cooled engines. Fluid couplings also are used to 
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which the engine and equipment are 
mounted might occur. This applies 
also to equipment having an overhang- 
ing shaft that must be supported by 
an outboard bearing. Such a bearing 
must be carefully aligned on a rigid 
base on which the engine is also 
mounted. Flexible couplings or belt 
drives eliminate this alignment prob- 
lem. 

In many instances a clutch is re- 
quired between the engine and equip- 
ment so that the power may be en- 
gaged or disengaged at will. A 
manually engaged clutch is the most 
common type in use on agricul- 
tural or industrial equipment. The 
housing for such a clutch is bolted 
to the end of the crankcase and cen- 
tered by a pilot fit. On the end of the 
clutch shaft, the same methods of 
take-off may be mentioned 
above for mounting directly on the 
crankshaft. 

Where automatic engagement and 


usc d as 


disengagement are desirea, a centti- 
fugal clutch may be used. These 
clutches can be furnished to engage at 
any speed between 500 and 1,200 rpm 
and the load pick-up is smooth and 
gradual. Typical applications for such 
clutches are refrigerating machines 
with thermostatic control for the start- 
ing and stopping of the engine. 

Clutches also make starting of the 
engine easier. It is often impossible 
to start an internal combustion engine 
rigidly connected to the load. The 
engine may fire on the first turn of the 
crankshaft, but the first power im- 
pulses are weak and may not have 
sufficient force to carry the engine over 
to the next power stroke. This is, of 
course, much more the case with sin- 
gle cylinder engines than with multi- 
cylinders. 

An exception and an excellent appli- 
cation of direct drive equipment is 
the centrifugal water pump, where the 
pump housing is cente al and bolted 


to the crankcase of the engine, the 1m 
pellor is mounted on the crankshaft 
extension, and finally the pump cover 
bolted in place. Another is the direct 
mounted generator, where the field 
frame is mounted through an adaptor 
housing to the crankcase and the arma 
ture is mounted on the crankshaft ex- 
tension. In applications, the 
equipment runs at engine speed. 
There are many applications where 
a speed reduction between the enginc 
a machine is necessary. If the re- 
duction is not too great, it may be ac- 
complished by belt drive, but often 
a gear reduction is preferable. Gear 
reductions can be furnished in ratios 
up to 4 for the larger engines, and 
up to 6 for the smaller sizes. Many of 


these reductions can be furnished in ei- 


these 


ther enginewise Or counter-enginewise 
rotation, either with or without 
clutches be assembled 
to the engines with the take-off shaft 
offset in either one of several directions. 


and 


some can also 


DESIGN AND CONSTRUCTIONAL FEATURES 


There are many design or construc- 
tional features that can be specified 
for an air-cooled engine, but perhaps 
the most important of these can be 
summarized as follows: 

Open or enclosed units. Occasion- 
ally the enclosed house-type unit is 
chosen for the sake of appearance of 
the complete piece of equipment, but 
more often the question of open or en- 
closed unit is based on utility reasons. 

The open engine is used on a great 
many installations, especially on agri- 
cultural equipment. It has the advan- 
tage of accessibility and the free exit 
of the cooling air from the engine. 

However, there are many installa- 
tions where the house-type unit is 
preferable. For instance, on contrac- 
tor’s equipment which must often be 














left unattended on streets or building 
projects, it is advisable to lock up the 
units to prevent tampering. Also, 
where engines are mounted on such 
machines as belt conveyors or eleva- 
tors, protection to the engine is pro 
vided against falling sand, gravel, and 
coal. When operating house-type 
units, the side doors or panels should 
always be removed to allow free exit 
of the cooling air. 

Air Cleaners. All engines should be 
equipped with efficient air cleaners. 
The oil bath type cleaner is recom- 
mended, and greatly prolongs the life 
of the engine. In dusty operations, 
such as agricultural installations, a pre- 
cleaner located fairly high so as to be 
above the heavy dust level will greatly 
reduce the frequency of the servicing 
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operations on the main air cleaner. 

Cooling Air Intake Stacks. Where 
there is considerable chaff, grass, straw 
or similar material in the air, means 
must be provided to prevent it from 
entering the cooling system and clos- 
ing the air passages or cooling fins 
This is done by installing an intake 
stack at the combination fan flywheel 
opening in the air shroud. Such a 
stack is made of sheet metal—usually 
of rectangular cross section—and ex- 
tending upward from the engine with 
the upper end of the stack provided 
with screened openings on three sides. 
The side of the stack toward the cylin 
ders should be of sheet steel to pre- 
vent re-circulation of the hot air from 
the cylinders through the system. 

A circular rotating screen attached 











Reduction geor with cidtch 


cushion shock loads or to permit gradual acceleration of high inertia loads in some specialized applications. 
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to the engine crankshaft in front of 
the flywheel opening is sometimes used 
instead of an intake stack, especially 
on the smaller engines. Such a screen 
throws chaff or grass off by centri- 
fugal force. 

Drum type, or cylindrical screens 
attached to the flywheel air inlet on 
the shroud are also used and have ad 
vantages in some installations due to 
physical dimensions. 

Hard Faced Valves. With compres- 
sion ratios reasonably high so satis 
factory power output and fucl econ- 
omy may be obtained, practically all 
gasoline now on the market contains 
a certain amount of tetra-ethyl lead, 
to raise the octane rating of the fuel 
to prevent detonation 

When leaded fuels are used, there 
will always be lead deposits in the 


combustion chambers of the engines. 

Where engine operation is variable 
both as to load and speed, the trouble 
from lead deposits is much reduced. 
However, there are many operations 
or types of service where constant 
speed and heavy loads prevail. In 
such cases, to reduce valve serv icing 
operations, valves and valve seat in- 
serts faced with Stellite or similar 
heat resisting materials are recom- 
mended. Such valves have a service 
life several times as long as ordinary 
valves, and while the original cost 
is higher, the first servicing operation 
of the ordinary valves will usually 
more than make up the difference in 
price. 

Valve Rotators. To further reduce 
the frequency of valve servicing, sev- 
eral types of valve rotators have been 


developed in recent years. These de- 
vices cause a slow rotation of the valve 
during the time the valve is lifted off 
its seat by the camshaft, so that each 
time the valve seats, it is in a new posi- 
tion. This movement tends to make 
the valves wear uniformly and it also 
retards any build-up of lead and car- 
bon deposits on valve seats. 
There are two leading types of ro- 
tators, the positive and the free type. 
In the first, as the name implies, the 
mechanism positively rotates the valve 
while in the latter, the spring tension 
on the valve is released when the 
valve is lifted, so that the valve may 
turn freely. Both add greatly to valve 
life and when especially hard service 
is expected from engines, Stellite or 
similar valves with rotators are well 
worth the additional cost involved. 


MOUNTING THE ENGINE 


The installation of an engine on a 
piece of equipment is a most im- 
portant problem. Every structure has 
a natural vibration frequency and if 
this frequency is in the range of speed 
at which the engine operates, the 
power impulses from the engine may, 
at times, synchronize to cause reso- 


nance. Very often it is not too difficult 
to change the stiffness of the engine 
support and frequency with it, so as 
to be out of the critical range. To 
calculate vibration frequencies of com- 
plicated structures is a cumbersome 
procedure and here again it is easier 
to build a test model of a new machine 
and then make corrections on engine 
mountings, if necessary, during the 
test period. 

In some cases rubber vibration 
dampeners are advantageous. How- 
ever, a haphazard selection of flexible 
mounts may increase vibration. Here 
again it is a matter of getting the right 
frequency and it is advisable to call 
upon the manufacturer of vibration 


. structed. 


dampeners for the proper selection of 
such fittings. 

Of greatest importance in mounting 
the engine is the proper provision for 
air circulation. The cooling air inlet to 
the flywheel housing must be unob- 
The outlet for the air from 
the engine must also be free and the 
installation must be such that there is 
no possibility of the heated air leaving 
the engine being picked up by the 
fan flywheel and recirculated through 
the cooling system. Such recirculation 
would allow the engine temperature to 
rise to dangerous limits. Enclosures 
around the engine from which the 
heated air cannot be freely exhausted 
must be avoided by proper design. 


Fig. 5—The construction, agriculture, marine, 
mining and logging industries, among others, 


make 


extensive use of combustion engines. 


Shown here is a 2-cylinder air-cooléd engine 
powering a concrete saw that is capable of cut- 
ting to a depth of 6} inches. 


Clipper Mfg. Co., Kansas City 
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Table I—Gall Test Data, Comparing Ductile and Gray Cast Iron 





Type of 
Graphite 


Composition (percent) 
Si Ni Mn P 


Brinnell 
Hardness 
Number 

















224 
218 


241 
279 
217 
212 














Table II—Wear of Various Materials Sliding Against Hardened SAE 52100 Steel 


(Rockwell C-60); Without Lubrication 


Sliding Velocity 5000 FPM Duration of test = 180 Minutes 





Material 


Percent Wear-Relative to Bronze at 100% 











Total Wear Volume (in.) 


269 gm Load 


(0.0J25)** 
0.0021 
0.0017 
0.0021 
0.0004 
0.00025 











*—Wear volume for 30 min. oniy. Test halted because of excessive wear rate 


**—-Wear volume for 15 min. only. Test halted because of excessive wear rate 


Wear Properties of 
Ductile Cast Iron 


In spite of the structural difference between gray cast iron and duc- 
tile or nodular iron the wear resistance of the latter is found to be 
substantially the same, and occasionally better, as a look at some 


wear test data and actual case histories given herein will indicate. 


THE INCREASE in toughness and 
rigidity of ductile iron compared to 
gray iron has been attributed to a 
structural change in which the graphite 
is changed from flake to spheroidal 
form by addition of magnesium to the 
melt. The dependence of wear resist- 
ance of metals upon microstructure 
raises the question of the effects of 
this structural change on the wear 
properties of ductile iron. 

Laboratory tests and actual experi- 
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ences with ductile iron in wear applica- 
tions indicate that it has good resist- 
ance co mechanical wear in both the 
lubricated and unlubricated conditions 

not materially inferior to the best 
wear resistant gray cast iron. 

The good wearing qualities of gray 
cast iron have been attributed to the 
amount, size and shape of the flake 
graphite distributed throughout _ its 
structure. These factors can be varied 
by the melting practice and composi- 


tion, by inoculation and heat treatment 
to give the properties desired. From 
the standpoint of wear resistance the 
coarse flake graphite is superior to the 
finer flake grades 

Ductile iron is also available in sev- 
eral grades covering a range of prop- 
erties. The principal classifications of 
as-cast grades include spheroidal 
graphite in a pearlitic matrix and softer 
grades with spheroidal graphite in a 
pearlitic-ferritic matrix. Annealing of 
either of these two grades produces a 
fully ferritic structure. A high phos- 
phorous grade is also available where 
high strength and stiffness with only 
moderate shock resistance is required 
The pearlitic grades are best from the 
standpoint of resistance to wear alone. 
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Fig. 1—Comparison of wear of materials 


Laboratory Resuits 


The complexity of the factors caus- 
ing wear and the many variables in the 
conditions found in different applica- 
tions limit the value and dependability 
of laboratory test data. However some 
basic comparisons can be made be- 
tween ductile iron and other metals 
that will at least serve as a guide 
although not as a rule in determining 
the suitability of this material for wear 
resistant applications. 

The results of tests conducted at 
the Bayonne Laboratory of the Inter- 
national Nickel Company are shown 
in Table !. The purpose of these tests 
was to compare several grades of 
ductile iron with commercial grades of 
gray cast iron. The test proceaure con- 
sisted of rubbing the curved side of a 
cylinder against the flat surface of an 
annular ring of the same material. No 
lubrication was used. The cylinder was 
oscillated 15 deg at the rate of 11 
times per minute. The load between 
the specimens was increased by 10 Ib 
with each oscillation. Loads that 
caused scoring and those causing gall- 
ing or failure were recorded. 

The data in Table I indicate that 
ductile irons have good gall resist- 
ance, comparing favorably with the 
coarse flake graphite irons. The den- 
dritic graphite irons are inferior to 
both. 

Table II and Fig. 1 present data 
based on an independent wear research 
program conducted by the National 
Advisory Committee dee Aeronautics. 
Ductile iron is compared in wear re- 
sistant to gray iron and several non- 
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sliding against hardened SAE 2100 steel. 


ferrous metals, sliding against hard- 
ened SAE 52100 steel (R,60) with- 
out lubrication. 

In this test ductile iron was found 
to have 3 to 5 times better wear re- 
sistance than bronze and again it com- 
pares favorably with gray iron. 

The only real test for evaluating ma- 
terials is to use them in actual practice 
and observe their performance. Ex- 
perience with ductile iron has been 
sufficient to date to support the results 
found in laboratory tests such as those 
described above. The case histories 
given below present an overall picture 
of the variety of wear applications for 
which ductile iron has teen found suit- 
able. Although these are of a special- 
ized character, they are suggestive of 
othr uses that also involve stringent 
operating and loading conditions. 


Piston Rings and Cylinders 


The use of spheroidal graphite iron 
for piston rings and cylinders is receiv- 
ing considerable attention in Europe to 
increase the life of internal combustion 
engines. European automotive engines 
have a small displacement but are 
run at high speeds—on the order of 
5,000 to 6,000 revoluticns per minute. 
Under these conditions gray iron pis- 
tons develop a lateral flutter that 
leads to excessive oil consumption and 
rapid fatigue failure. Because of the 
higher modulus of elasticity of ductile 
iron, piston rings can be developed 
with greater wall tension to prevent 
this lateral flutter. This development 
has met with encouraging success in 
Germany. 

Although wear of ductile iron pis- 
ton rings is 35 percent better than that 
of gray iron rings the cylinder wall ex- 
hibits a higher amount of wear than 
normal, bringing the net gain to be- 
tween 15 and 20 percent. Making 
both the ring and the cylinder from 
ductile iron would probably result 
in better wear resistance. 


Gears 


There has been sufficient experience 
with ductile iron gears to substantiate 
the good wearing properties of this 
material as the following case _his- 
tories will show: 

Ring Gears—Ductile iron ring gears 
used in flexible couplings for heavy 
gear reduction units, Fig. 3, showed 
tew signs of wear after 50 million 
cycles—25 million at twice the normal 
service load and 25 million at four 
times the normal service load. 

Oil Piston Motor Gear—Tests 
were conducted by a prominent pro- 
peller manufacturer on ductile iron 
piston gears working in an oil piston 
motor which is used to adjust the pitch 
of the propeller. This gear operated 


a 


Black Clawsen Oo. and Lakeside Foundry 


Fig. 3—Gears made from ductile iron include ring gears (a), bevel gears, spur gears, 
and gear racks. The gear and sprocket shown in (b) are used in heavy farm machinery. 
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State Foundry and Machine Co. 


Fig. 2—Ductile iron is being used for pistons and cylinders especially abroad. 


between a fixed helix and a movable 
helical gear of type 4340 steel. The 
material formerly used for the piston 
was a high strength bronze with mini- 
mum properties of 110,000 psi tensile 
strength, 60,000 psi yield strength 
and 12 percent elongation. Excessive 
wear was experienced with this bronze 
gear in a short time. After 50,000 
cycles of operation the bronze piston 
gear was badly scored whereas the duc- 
tile iron gear showed almost unde- 
tectable wear. 

Bevel Gears—Bevel gears of ductile 
iron have been used in pumps har- 
dling crude petroleum products to re- 
place gray iron gears The latter has 
a service life of 300 hours and after 
this time showed severe pitting and 
wear at the pitch line. Ductile iron 
gears in the same application have run 
for over 1,000 hr with no evidence of 
deterioration or pitting. 

Gear Racks—Washing machine gear 
tests have revealed good performance 
data in favor of ductile iron. Three 
materials were tested as gear racks 
for 1,500 hr at 50 percent overload— 
(a) type X135 manganese steel as 
forged, with a hardness of 200 Brin- 
nell; (b) gray iron, annealed, with 
120 BHN and (c) ductile iron an- 
nealed, with 175-200 BHN. The rack 
operated against a sintered high car- 
bon steel gear, impregnated with cop- 
per, with a tensile strength of 85,000 
psi. After the 1500 hr test the forged 
steel rack was severely pitted and worn 
and the teeth on the gray iron rack 
were worn down to about 1/3 their 
original height. The only evidence of 
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wear on the ductile irom rack was a 
burnished appearance on the edge of 
the teeth. No pitting occurred. In 
addition to this advantage of better 
wear resistance the ductile iron rack in 
this case cost less than the steel and 
is now a standard production item. 

Ductile iron gears in a variety of 
sizes and tooth forms are being used 
successfully in many industries, espe- 
cially those requiring a heavy duty 
material, such as the cement industry, 
paper mill machinery and agricultural 
equipment. 


Other Applications 


Bearings—Heavy duty bearings, 
such as the bearings of a steel mill 
when made from annealed ductile iron 
provide a life of our to five times 


aye) 
Fig. 4—The good wear resistance of ductile iron makes it acceptable for a number of 
severe applications including (a) heavy bearings and (b) metal forming dies. 
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greater than bronze bearings at a sub- 
stantial reduction in cost. 

The higher strength of ductile iron 
compared to gray iron allows for 
thinner wall sections of bearings and 
bearing sleeves as well as providing 
good wear resistance. 

Dies—A good example of the ap- 
plication of this material for dies is 
the heading die for ammunition car- 
tridges shown in Fig. 4(b). This die 
was formerly made of tool steel with 
a life of approximately 45,000 shells. 
The ductile iron die as it is shown in 
the photograph has produced 875,000 
cartridges. The cartridge shown is the 
875,000th produced. This die is ac- 
tually still serviceable 

The outstanding improvement in 
die life of ductile iron compared to 
tool steel in this application is at- 
tributed to the lubricating properties 
of the spheroidal graphite in the 
structure of the former. 

In another die application 3,000,000 
5 gallon gasoline tanks for the army 
have already been formed on ductile 
iron dies. 

Other applications for which the 
wear resistance and bearing qualities 
of ductile iron are desirable include 
cams, sprockets, brake drums and 
crankshafts. This material can be flame 
or induction hardened to 550-600 
Brinnell to obtain even greater resist- 
ance to wear. Such hardening can be 
done at selective areas where high 
surface hardness and a tough ductile 
core are required. 

The combination of wear resistance 
comparable to gray iron and strength 
and impact properties approaching 
those of steel makes ductile iron an 
attractive, low cost material for many 
applications. 

Acknowledgement: The material comprising 


was obtained from the Inter- 
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FATIGUE 
TESTING 


Its Machines and Methods 


First of a series of articles covering the practical 
considerations of fatigue testing, including a gen- 
eral approach to the problem and descriptions of 


the types and operating principles of some typical 


COMMERCIAL FATIGUE TESTING MACHINES 


single-purpose and universal testing machines. 


T. R. BREUNICH 


. Project Engineer 
Sonntag Scientific Corporation 


THE ACCURATE DETERMINATION of 
fatigue strengths is important when 
equipment is subject to large or rapidly 
fluctuating dynamic loads. This is 
particularly true in present day aircraft 
and mobile vehicles where higher 
speeds and higher allowable loads per 
unit weight are being used. A ma- 
terial’s static physical properties, as 
determined on conventional static test- 
ing machines, are no longer adequate 
for this type of design. Dynamic or 
pulse loading introduces a condition 
that can cause failure of a part even 
though the stress is well below the 
static yield point. 

The value of stress at which this 
failure occurs is no set percentage of 
the static yield point, or of any other 
known static property of the material. 
It is determined by the material, the 
part design, the machining method, 
and the surface or heat treatment of 
the part. As an illustration of this, a 
part with a sharp fillet or a groove in 
a critical point will fail at low stress 
values. A part rough machined, par- 
ticularly if the scratches or machine 
marks are at right angles to the applied 
force, will fail rapidly. A part ma- 
chine polished may fail more rapidly 
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than one with a good tool finish be- 
cause of the tension set up in the skin 
by the heat of the polishing. Heat 
treating may increase the static yield 
point and decrease the fatigue strength 
because of minute quenching cracks 
or de-carburization of the surface. 
Shot peening and carburizing of the 
skin will usually increase the fatigue 
strength, while chrome plating will 
decrease it. Nickel plating can either 
increase or decrease the strength de- 
pending on the bath used. Certain 
types of cold working, such as rolling, 
will increase the fatigue strength. All 
of these variables must be considered 
when parts are subject to dynamic 
forces. 

The problem that faces the designer 
is what strength value to use when 
parts are subjected to dynamic loads 
Where existing data and general good 
design practice give adequate informa- 
tion, this method should be followed; 
however, on all but the simplest de- 
signs existing data is usually inade- 
quate to evaluate all of the factors in- 
volved. This means that tests must be 
run on pilot parts to determine the best 
solution to the problem. 

These tests are also an important 
factor in determining the economics of 
a design. Often, although a part will 
operate satisfactorily, its cost may be 
three or four times as large as neces- 


Rotating beam 


Rotating beam 


Constant amplitude; 
crank 


Constant amplitude; 
crank 


Constant amplitude; 
hydraulic 


Constant force; 
free eccentric 


Universal 


Constant force; 


free eccentric 


Constant force; 
free eccentric 


Resonant 


Resonant 








sary. Tests help to determine the best 
solution which will give the cheapest 
part adequate for a job. 

Because the field of dynamic testing 
deals with vibrating bodies, careful 
consideration must be given to the 
selection of the testing machine and 
specimen so that reproducible and use- 
ful results are obtained. In static test- 
ing the force recorded on the machine 
is the force exerted on the specimen, 
while in dynamic testing here is the 
additional factor of inertia forces in 
the machine, the grips, and often in 
the specimen. Resonance can also 
occur in the machine or the specimen 
if the spring constants, masses, screw 
threads, pivot points or other parts 
combine in such a way that they reso- 
nate at the operating frequency 

One of the first steps in selecting a 
testing machine and setting up a series 
of fatigue tests is to analyze the fatigue 
load under question and to determine 
what is involved in simulating this 
load on the testing machine. This is 
important since the type of test and 
consequently the type of test machine 
is determined by these requirements if 
an accurate duplication of these fatigue 
loads is to be obtained. 

A fatigue load is one that changes in 
magnitude at some cyclic rate. It may 
go from zero to maximum, frorn mini- 
mum to maximum without passing 
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through zero, or from a minus value 
through zero to a plus value. The rate 
can vary over wide ranges. Techni- 
cally, any load that varies is a fatigue 
load, but the low cyclic ones are 
usually considered static loads because 
the structure is obsolete before any 
appreciable number of cycles is ac- 
cumulated. 

Thus, under dynamic loads the part 
vibrates and deflects at some cyclic 
rate, and all fatigue testing machines 
produce a sinusoidal force in an at- 
tempt to duplicate this. 

When a test specimen is being re- 
peatedly deflected in a fatigue ma- 
chine there are two forces present. 
One is the controlled sinusoidal forc- 
ing function which produces the simu- 
lated stress, while the other is an 
inertia force which is equal to the 
product of the mass of the vibrating 
parts, the square of the frequency, 
and the amplitude. Since this latter 
force is a variable, depending on the 
frequency and amplitude of vibration, 
it can introduce errors in tests where 
the total force must be accurately con- 
trolled. This is an important con- 
sideration, for the inertia force during 
high amplitude testing can be many 
times the controlled force, causing a 
large force error and inaccurate test 
results. Thus in carefully controlled 
tests these vibratory inertia forces must 
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be either measured and included with 
the controlled force or be completely 
eliminated by means of ar cage 
arrangements. Both of these ap- 
proaches are used on standard testing 
machines. 

When the preliminary load analysis 
has been completed, the type of test 
and type of testing machine must be 
selected. Test specimens range from 
standard material specimens up to 
complex structures, such as crank 
shafts, weldments, or gear trains 
Some machines will test all types of 
specimen, others only one type, but 
none will test both large and small 
ones properly. Thus, fatigue testing 
machines, like all precision force de- 
vices, must be selected for the correct 
power range. 

When a material is being tested or 
compared, or different methods of 
treatment are being checked, a stand 
ard specimen is usually used. This 
may be a bar or a machined speci 
men stressed in tension-compression, 
bending, torsion, or a combination 
of stresses. Standard machines are 
equipped to handle all of these types 
of tests. When more complex parts or 
actual structures are to be tested, spe- 
cial fixtures and possibly special ma- 
chines are usually required. It is under 
these conditions that careful load analy- 
sis is necessary for good test results. 








The final step in setting up a fatigue 
test is to select the testing machine 
and fixtures. The machine should have 
sufficient force capacity, the operating 
characteristics desired, and should be 
adapted or adaptable to the type of 
test selected. As much foresight as 
possible should be used to get a ma- 
chine that will fit into future testing 
requirements, and an oversize machine 
should not be purchased just to have 
the extra capacity. As with all measur- 
ing and controlling devices, the great- 
est accuracy is obtained when operat- 
ing above 20 percent of full capacity, 
and poor results are usual at 1 and 2 
percent of capacity 

There are a wide varicty of com- 
mercially available fatigue testing ma 
Because of the difhculty of 
design and the high cost of a single 
unit, it is rarely warranted to build a 
The de 
signer should examine both the avail- 
able machines and the test problem, 
and attempt to correlate the two. Even 
with the most intricate test require- 
ments, it is usually possible to reach a 
compromise which will enable the use 
of a standard machine. In the event 
that a special unit is necessary, it is 
best to have it designed and built by a 
commercial supplier of this type equip- 
ment since he has the experience which 
is required 


chines 


special machine for a test 


129 











Adjustable 
pos:tion 
end 
bearing 








Fig. 2—(Right) (a) Schematic dia- 
gram of rotating beam machine 
which is capable of handling 
heavy cylindrical sections. Load is 
applied through worm and gear 
drive and balanced by varying 
weights or adjusting movable 
poise. Bending moment depends 
on the load at points F and on the 
length of the fixed lever arms. 
(b) Commercial version of ma- 
chine. Notice that left hand bear- 
ing housing is permitted to move 
axially so that specimen is not sub- 
jected to tensile load in addition 
to bending load. Adapter flanges 
are available so that unit can han- 
dle various diameter specimens. 


b-—-d 


-Wire spec:men 


Fig. 1—Single-purpose wire speci- 
men type rotating beam machine. 
The fatigue load is applied by roiat- 
ing the wire and causing continuous 
stress reversals. The radius of curv- 
ature of the beam determines the 
magnitude of the maximum stress. 
This machine is only capable of 
handling wire specimens of a rela- 
tively small diameter. The cycles to 
failure are recorded on the motor 
driven counter. 
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Commercial Testing, Machines 


Since the type and complexity of a 
fatigue test is limited by the capabili- 
ties of the testing machine, an engi- 
neer must be familiar with the types 
of machines available and the types 
of tests which these machines will 
perform. 

Fatigue testing machines can be 
classified into four major types, with 
each type having its own specific sub- 
divisions. The first type is the single- 
purpose machine which will handle 
only one type of specimen. The sec- 
ond is the universal machine, de- 
signed to handle various specimens 
from standard material shapes to struc- 
tures. This type also has the space and 
fixtures required to handle eae: 
torsion, and special fatigue tests. The 
third classification covers semi-special 
machines usually adaptable to several 
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types of specimens, but limited to cer- 
tain types of tests. The fourth type 
consists of vibration generators or 
oscillators, used to excite specimens 
and structures to resonance. These are 
not true fatigue testers since the force 





- > <<]? 
Slotted weights 











applied to the specimen is low and 
not continuously controlled. The 
specimen fails when it reaches reso- 
nance, and the internal stress usually 
goes well over the yield point. How- 
ever, since they are vibration testers, 
and suitable for many government 
tests, they will be included. 


Single-Purpose Machines 


The single-purpose unit, commonly 
known as the rotating beam machine, 
is one of the oldest types. It takes 
three basic forms and will only handle 
cylindrical specimens. 

The machine operates on the prin- 
ciple that the top fibers of a bent beam 
are in tension and the bottom fibers in 
compression. A cylindrical specimen 
or beam is bent by applying a couple 
moment at cach end. By rotating this 


bent beam through 180 deg, keeping 
the end angles constant, the fiber 
stresses are reversed so that the fibers 
that were in tension are now in com- 
pression. If this rotation is rapid and 
continuous, the beam is subjected to 
a fatigue load. 

The simplest commercial machine, 
Fig. 1, uses wire specimens. The wire 
is clamped between an end bearing 
and a drive motor which are mounted 
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on swivel plates. The curvature de- 
pends on the length of the wire, with 
the radius determining the magnitude 
of the stress cycle. On failure the ma- 
chine shuts off automatically and the 
cycles to failure are recorded on the 
motor driven counter. 

A more complex version of this type 
machine, which is capable of handling 
heavier cylindrical sections, is shown 
in Fig. 2. Both ends of the specimen 
are pressed into grips, to give fixed 
end conditions, and these grips are 
secured to ball bearing supported 
shafts. The bearing housings are 
pivoted at points R, with the inside 
ends equally loaded at points F 
through a beam weighing system. The 
load is regulated by adding standard 
weights to the weigh beam and adjust- 
ing the sliding poise. This applies an 
equal and opposite couple to the two 
ends of the specimen and arches it 
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upward. The resultant stress is a func- 
tion of the fixed lever arms (dis- 
tance from points F to R) and the 
weight indicated on the beam. The 
shaft which supports the right hand 
end of the specimen is driven by a 
motor through a flexible shaft; rotat- 

g the specimen. The left hand sup- 
por shaft is free to move axially in 
its bearings so that no tension load is 
applied to the speciraen. When fail- 
ure occurs the weigh beam drops and 
opens the limit switch, which in turn 
stops the motor. The counter records 
the cycles to failure. 

The third type of single-purpose 
machine is similar to the above but 
loads the beam as a cantilever. This 
gives a variable moment along the 
specimen in contrast to the constant 
moment as in the machine of Fig. 2. 
One end of the specimen is held in a 
long heavy spindle, Fig. 3, which 


Tailstock 
loading 
spindle 


Fig. 3—(Above) Cantilever load- 
ed rotating beam machine. Speci- 
men is rigidly fastened to main 


is rated at 1,200,000 in. Ib and is 
used for testing oil field drill rod 
tubing. Similar types of machines 
are used to determine the fatigue 
limit of locomotive axles and 
other classes of heavy equipment. 


rotates in a fixed bearing housing. This 
approaches a fixed end mounting. The 
other end of the specimen is mounted 
in a pivoted tailstock bearing and a 
force is applied by means of an ad 
justable spring loading system. The re 
sultant stress fellows cantilever load 
ing formulas. 

This machine is used for testing oil 
field drill rod tubing. Other machines 
of this type are used for testing special 
heavy sections. 

The type of specimen which can be 
tested on single-purpose machines is 
limited since it must have symmetry 
as it rotates. These machines are 
usually used for materials testing 
where the object is to determine the 
fatigue characteristics of different ma- 
terials. They have been adapted for 
elevated temperature and corrosive 
atmosphere testing in addition to the 
standard ambient tests. 


131 





Compression ood 


Stone preload mechansm control volve 





Fixed platen 








Specimen 


Machine frame 





vibrating 
ploten 





Adqwstable LSIO- Lumnit 
throw crank lamps 

















os 


loading chamber 





Guide flexplotes 














Pivot 
Aexpiote 








Connecting lik ( 4a) 
Lood flexplote 


high 
pressure 























inlet 
valve 
Pf 





» 
Transmssion beam 


Fig. 4—Constant amplitude universal fatigue test- 
ing machine. For a specific crank setting the load 
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transmitted to the specimen depends on the deflec- 
tion of the transmission beam. This force can be 
read from a load scale on the beam. Static preload 
is applied by moving the fixed platen either with a 
hydraulic or screw mechanism. On the larger ma- 
chines, transducers control for constant preload and 
vibrating force to compensate for creep and slippage. 


Universal 


The largest number of available 
fatigue testers fall in the universal 
classification. These machines have a 
stationary platform and a_ vibrating 
platform, with provision for fastening 
various fixtures and grips between the 
two. The vibrating platen mo-es in 2 
single plane, usually at right angles 
to the fixed platen, and exerts a con- 
trolled motion or force on the speci- 
men. By the addition of various fix 
tures, the straight line motion can be 
transformed into bending or rotary 
motion for torsional or flexural testing. 

There are three basic methods used 
on universal machines to generate and 
control the force. In one constant 
amplitude system, the motion is gen- 
erated by a variable throw crank. For 
a specific test, the stroke is constant 
and the stress in the specimen is deter- 
mined by the deflection of the trans- 
mission beam. 

The crank, Fig. 4, moves the free 
end of the pivoted transmission beam 
through an adjustable stroke. The 
vibrating or specimen platen is con- 
nected to the beam at a point close to 
the pivot to give force multiplication. 
The vibrating platen is guided so that 
it can only move vertically, while the 
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Machines 


stationary 
columns. A static preload can be ap- 
plied by moving the fixed head up or 
down and is measured by the bending 
of the transmission beam which has a 
calibrated force scale. The position of 
the fixed platen is ‘controlled by a 
screw or hydraulic mechanism. The 
more complex machines have adjust- 
able control contacts on the force 
measuring device. These act te. main- 
tain a constant preload force during 
the test. 

The maximum dynamic force is set 
by either calculating the deflection of 
the -pecimen and beam and setting the 
cran< throw accordingly, or by adjust- 
ing the crank until the force gage on 
th: beam shows the desired value. The 
larger machines have force transducers 
that sense the load and automatically 
adjust the crank throw to correct for 
modulus changes and slippage during 
the test. Each machine has a chart of 
dynamic correction factors which are 
applied to compensate for the inertia 
of the vibrating parts. 

The system used to guide the platen 
and the beam lever is of interest, since 
it is practically the only type of bearing 
guide that can be continuously sub- 


platen is — on 


jected to oscillatory motion. Thc 
guides are flexplate sections consisting 
of I-shaped bars with the reduced sec- 
tion in the plane of bending. This 
permits them to bend without appre- 
ciable resistance in one plane, but 
maintains high rigidity at right angles 
to this plane and along the axis of the 
flexplate. The result is free motion 
along one axis and rigid alignment in 
the plare of the other two axes. The 
fiexplates are designed to operate be- 
low the endurance limit of the material 
used. The distance between flanges is 
sufficient to keep side motion of the 
guided part, caused by the end of the 
flexplate moving in a circular arc, 
within acceptable limits. They do not 
wear out, are quiet, need no lubrica- 
tion, and add negligible damping to 
the system. No other method of prvot- 
ing can compare either in performance 
or length of life. 

Another type of constant ampli- 
tude universal testing machine, Fig. 5, 
uses a hydraulic control and power 
system to move a piston through a 
fixed amplitude stroke. The force is 
applied to the specimen by the large 
loading piston which in turn is con- 
trolled by the small actuating piston. 
The small piston is connected to an 
adjustable throw crank. By selecting 
the correct stroke on this crank the 
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large piston is forced to oscillate 
through a desired smaller stroke since 
the piston circuit is a closed hydraulic 
system during machine operation. The 
crank gives a sinusoidal motion to the 
small piston which in turn imparts the 
same type motion to the large piston 

The required stroke for any given 
stress variation is determined statically 
by moving the large piston with high 
pressure oil and sensing the load by 
means of a pressure gage. The left 
hand end of the stroke is set by admit- 
ting high pressure oil through tension 
chamber valve 2 and bleeding off 
through tension bleed valve 4 until 
the desired force is attained. Limit 
switch 10 is then set. Compression 
drain valve 3 must be open during this 
operation. The piston is then moved 
in the other direction by admitting 
high pressure oil through compression 
chamber valve 1 and a similar proce- 
dure followed; setting limit switch 9. 
The small piston stroke corresponding 
to this large piston stroke is set on the 
crank and the machine is started. By 
means of oil bleeds, the final stroke is 
adjusted until the limit lamps con- 
nected to the limit switches, just 
flicker, showing that the dynamic force 
cycle equals the static force cycle. 

The second basic type of universal 
testing machine uses constant force in- 
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stead of constant amplitude. In this 
system the force applied is constant, 
while the amplitude can vary if slip- 
page occurs or the material modulus 
changes. Machines operating on this 
principle use an eccentric mass spin- 
ning in space to generate the force. 

A typical testing unit is shown in 
Fig. 6. The eccentric mass is rotated 
at corstant speed by the synchronous 
motor. The sinusoidal force is trans- 
mitted to the vibrating platen. 

The force is adjusted by varying the 
unbalance or eccentricity, since the 
mass rotates at a constant speed. The 
eccentric consists of a heavy mass on 
one end of a threaded rod. The thread 
is chosen so that one turn of the screw 
represents 20 lb of force when the 
eccentric is at its operating speed. The 
circumference of the cylindrical weight 
is calibrated in ten equal divisions with 
each division representing 2 lb of 
force. The result is a micrometer ad- 
justment where the linear scale reads 
full turns at 20 Ib per turn and the 
spindle reads tenths of a turn or 2 Ib 
increments. A brass plug and thumb- 
screw act as a clamp, and a snap ring 
prevents the eccentric from accidently 
becoming unscrewed during service. 
Other size machines use the same ar- 
rangement with different size eccen- 
trics and scale values. 


Fig. $—(a) Schematic of hydrau- 
lically controlled and powered 
universal fatigue tester. Static 
stroke is set by manually position- 
ing the loading piston with high 
pressure oil and adjusting limit 
switches. Corresponding dynamic 
stroke is obtained by selecting the 
proper eccentric throw. Final ad- 
jucstments are made by bleeding 
oil until the limit lamps just flick- 
er at each end of stroke. The hy- 
draulic supply system is arranged 
so that the inlet to the high pres- 
ure pump is taken from the outlet 
of the low pressure pump. (b) 
Commercial version of hydrauli- 
cally actuated tester. This unit re- 
quires no independent preloading 
attachment, since complete ranges 
of stress variation can be obtained 
by proper setting of loading pis- 
ton stroke. Various fixtures are 
available for mounting diffexent 
types of specimens. Adjustment 
for specimen length is made by 
moving fixed platen along columns. 


The static preload is applied by com- 
pressing the preload springs by means 
of the screw jack. The dial indicator 
reads spring deflection in thousandths 
of an inch. By combining static and 
dynamic loads all stress conditions 
from 100 percent reversed load to 
unidirectional loading can be obtained. 

All but the smaller machines usc 
power driven screw jack to apply the 
preload. Power SCrev's, driven by a 
gear motor, engage preloaded split 
nuts to compress the springs. An elec- 
tronic controller senses the mean posi- 
tion of the vibrations and acts to main- 
tain the preset condition when creep 
occurs 

The entire operating mechanism of 
the machine, Fig. 6, is mounted on sus- 
pension springs. These act as vibration 
isolators and give a seismic suspension 
No special foundations are required 
and the machine can be mounted 
wherever desired 

The guides which support the eccen- 
tric mass mechanism and vibrating 
platen are flexplates 

In Fig is shown exterior and in- 
terior views of a commercial machine 
of the rotating eccentric type. The 
preload adjustment is the manuai se- 
lector for the electronic preload con 
trol. The required spring deflection is 
dialed on the indicator, and a power 





Fig. 6—(Right) Constant force universal 
fatigue tester. Force is generated by ec- 
centric mass rotating at a constant speed 
and is controlled by varying eccentricity. 
Preload is applied by compressing preload 
springs. The dynamic load scale and spin- 
dle scale are calibrated to read maximum 
dynamic force. The dial indicator reads 
spring deflection and consequently preload 
force. This machine is preloaded manually. 
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views of 10,000 Ib constant force machine. i 

This type machine will handle a wide va- 
riety of specimens since the fixed platen 
can be adapted to suit. The drive motor 
runs at a constant speed so that it is pos- 
sible to compensate for the inertia forces. 
Tuning weights are added to the vibrating 
mass until the inertia force at various am- 
plitudes just equals the spring force at 
the same amplitude. Under this condition, 
the specimen is only subjected to the con- 
trolled force generated by the eccentric 
mass and is not effected by inertia forces. 
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follow-up automatically deflects the 


When tuned, the unknown inertia 
springs the proper amount. 


force is balanced out and the accuracy 


The spring force is directly propor- 
tional to the deflection and at a fixed 


An important feature of this ma- 
chine is the method of compensating 
for inertia forces. The preload springs 
are selected, and the mass of the 
vibrating parts adjusted, so that the 
inertia force at various amplitudes 
just equals the spring force at the 
same amplitude. This is possible since 
the drive operates at constant speed. 
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speed the inertia forces are propor- 
tional to amplitude. With the spring 
force and inertia force equal, the two 
forces cancel, leaving only the eccen- 
tric force acting on the specimen. In 
practice, weights are added or re- 
moved from the vibrating platen until 
a resonant condition is obtained. This 
is done without the specimen in place. 


of the applied force can be maintained 
over the full range. 


Editor’s Note: Part II of this 
article will be published in the March 
issue of Product Engineering. It will 
cover the resonant type of universal 
machine, semi-special machines, and 
vibration generators or oscillators. 
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i be major factor influencing the 
design of 1953 automobiles is the 
sales picture. Auto manufacturers ex- 
pect this year to mark a return to an 
era of hard selling and reticent pur- 
chasers, so they've aimed their 1953 
models at overcoming sales resistance 
and meeting competition. 

In engineering, there are only two 
major innovations: automotive air con- 
ditioning, and a return to 12 v ignition 
systems. Other design changes sub- 
stantiate or improve trends started in 
previous years. Here is a brief look 
at how they affect design: 


Engines. Auto makers have started 
a hot horsepower race. Practically 
every model boasts increased engine 
rating—even, as in Plymouth’s case, 
when the increase is only 3 hp (not 
able exceptions: Chrysler and DeSoto). 
Top honors for this year go to Cadillac 
(210 hp) and Lincoln (205). 

Public indignation over increased 
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horsepower has Detroit worried. Auto 
makers point out that more power 
doesn't necessarily have to mean higher 
accident rates. They claim that souped- 
up engines also provide better per- 
formance, more economical operation, 
and more comfortable riding. Biggest 
fear is that government, state or fed- 
eral, will step in and legislate a limit 
for engines. 

Other more palatable suggestions 
include: (1) a gentleman's agreement 
among manufacturers not to exceed 
certain limits and to soft pedal horse- 
power advertising; (2) a standardiza- 
tion program to be developed by the 
Society of Automotive Engineers. 

The usual method to increase horse- 
power boosts compression ratio and 
increases engine speed. This intro- 
duces an ignition problem. As com- 
pression ratios increase, pressures in 
the engine combustion chamber also 
increase, so that the spark plugs re- 
quire a higher voltage to permit the 


spark to jump across the gap. Limit- 
ing factor is the time available to build 
up voltage. High speed engine opera- 
tion, tends to reduce the amount of 
time available 

Two years ago Chrysler started using 
a double breaker distributer to extend 
the voltage-building-up time. This 
year General Motors will introduce 
twelve volt ignition systems on the 
Cadillac, Buick and Oldsmobile. Time 
to build up the voltage to necessary 
peak is reduced because the base volt- 
age is increased 100 percent. 

New engine designs indicate that 
V-shaped engines are reaching new 
popularity. Last year DeSoto joined 
Ford (8 cylinder), Lincoln and Olds 
mobile with a V-design. This year, 
you can add Dodge and Buick. 

Along with the V-design has come 
a trend to rectangular engines in which 
the bore exceeds the stroke. Main ad- 
vantages include reduced friction be- 
cause of reduced piston travel, and 
Also many 
boosted the speed 
rating of their power plants 

Mechanically, the higher 
power has dictated sturdier engine de- 
sign. To accommodate the power and 
higher speeds, designers have had to 
beef-up crankshafts, crank- 
bearings, lubrication systems, 
and cooling systems 


more compact engines 


companies have 


hors« . 


pistons 


cases, 


Accessories. Public acceptance of 
automatic transmissions has encour 
age d manufacturers to improve per 
formance. Usual step taken: redesign 
the unit so that stalied torque ratio 
is increased, and stall speed is reduced 

When automatic transmissions made 
their initial appearance, stall speeds 
ranged from 2,400 to 2,800 rpm. That 
meant you had to accelerate the engine 
to high speed before you started to 
get any pull when you were starting 
from a stop. This year, Packard's 
Ultramatic is rated with a stall speed 
of only 1,400 rpm, Buick is down to 
1,800, other units are also lower than 
previous models 

The newest accessory is air condi- 
tioning. General Motors made the 
first announcement for Cadillac, Buick 
and Oldsmobile; Chrysler and Packard 
quickly followed suit. While details 
vary, all the systems are similar: com- 
pressors are directly connected to the 
engine and run whenever the engine 
operates. Condensers are mounted in 
front of the radiator and the evapora- 
tor and air handling fan are located 
in the trunk compartment 


Styling. Most manufacturers are 
playing up consumer approval of con- 
tinental styling. The result: sportier 
models throughout the industry 





LINCOLN: Revs Up to 205 Horsepower 





THE FACT that idle vacuum was increased from 
16 to 17.5 in. Hg in "53 while boosting bhp rating 
from 160 hp to the awe level indicates the degree 
of performance of the new Lincoln engine over the 
entire speed range. Specific fuel consumption is down 
20 to 25 percent. The same engine is available in 
the en series, which include a sport coupe 
and four door sedan, and the Capri sedan, converti- 
ble, or hardtop shown here. 


Lincoln Capri 


ENGINE SPECIFICATION 





1952 1953 





Intake Manifold Run- 





For 1953 Lincoln engineers have concentrated on engine 
changes designed to provide sports car performance in the 
luxury car field. Power steering, power braking, and a 4- 
way power adjusted front seat have been developed as op- 
tional equipment but the big change is in the 205 bhp en- 
gine that will! accelerate a standard stock model from stand 
still to 80 mph in 22 sec and push it along at 112 mph for 
sustained periods. 

Actually the basic engine is the same as in "52 models. 
Bore and stroke and hence piston displacement are identical. 
The additional 45 hp has been obtained by: (1) increasing 
engine torque from 284 to 305 ft-lb, largely by redesigning 
the head to get a compression ratio of 8:1; and (2) increas- 
ing air-fuel volume to the cylinders through the addition of 
a four-barrel carburetor, larger intake manifold, larger inlet 
valves, higher valve lift, and a new exhaust system includ- 
ing manifold, thus allowing the engine to be rated at 4,200 
instead of 3,900 rpm as formerly. 

Other changes, such as redesigned camshaft which was 
introduced late in ’52, and a higher turbulence combustion 
chamber also contributed to improved performance. 


136 


-| 284 ft-lb 





1.56 sq. in. 
1.74 in. 
0.3375 in. 
7.5 tol 

16 in. Hg 
3.8 in. 

3.5 in. 


317 cu. in. 
2-barrel 
160 at 


3,900 rpmj 





1.80 sq. in. 
1,98 in. 
0.3545 in. 
8.0 tol 
17.5 in. Hg 
3.8 in. 

3.5 in. 


317 cu. in. 

305 ft-lb 

4-barrel 

205 at 
4,200 rpm 





oe 
POWER STEERING, offered as optional equip- 
ment, is operated by an Eaton rotary gear pump 
(shown in insert) that is belt driven from the crank- 
shaft at 1.76 engine speed. It develops a maximum 
pressure of 750 psi to supply power to the hydraulic 
cylinder in the steering gear which takes over when 
ever rim pull on the steering wheel exceeds 4 
pounds. When this occurs, rotating the wheel 
causes the steering column to move axially on a re- 
circulating ball nut. At the extreme position, flow is 
as shown. When the column is in the central posi- 
tion, flow is equally bypassed on both sides of the 
center spool and pressure on each side of the piston 
is equalized. The valve plungers, bottom, provide 
built-in resistance and thus “feel” since pressure on 
the spring side must be overcome before power 
steering takes effect. 
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INCREASING the compression ratio to 8:1 necessitated the methods used to improve oil economy. Modifying the 
several engine modifications to keep the combustion cham- combustion chamber promotes greater turbulence and there- 
ber and spark plug clean under the higher engine pres- fore—Lincoln claims—substantially better efficiency. Prin- 
sures. Expander type oil rings and rubber valve stem seals cipal engine specifications for "53 vs '52 are indicated in 
that prevent oil from running down the valve guides are the table (at left), note similar cylinder dimensions. 


Piston Reservoir 


Power rack 
Bypass valve 


“~~ Power sector 


a> Steering sector 
; Pump 


Steering 
nA la// nut shat? 


a 


iy 7, 
/ Valve Pa! 

Steering spoo/ 

worm 


Sprin 
plunger Sid 
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Details of 
Carburetor Design 


in 1953 Lincoln 


Vacuum passage 

Economizer ass'y 
—Discharge fuel tube 

Secondary fuel jet 

Float needle and seat assy 

Main well tube 

Power jet valve ass'y 

Main metering jet 

Fuel inlet and filtering screen 

idle fuel tube 

Idle fuel passage 

Idle adjusting screw 


Distributor vacuum 
take-off (Secondary) 


Secondary venturi 
Main fuel discharge 











Air inlet tube (From corburetor) 
Rod (to choke plate) 

Automatic choke assy 

Heat tube 

Vacuum possoge 

Jatoke monifold 

Bow! vent 

Accelerator pump piston assy’ 
Accelerator pump discharge 
Spor® control valve ass'y 


Distributor vacuum take-off (Primary) 


e 


HEART OF THE ENGINE is a four-barrel carbu- 
retor with suspended float bowl. At idling position, 
only the valves for the first stage barrels are partially 
open. Immediately off idle, the valves for the rear bar- 


TO PERMIT BETTER 1 .LING performance, two 
carburetor adjustments are provided. One is used for 
proper wpe day a cold engine with the choke wide 


open. The other, for a closed choke condition, adjusts 


to prevent a fast idle at normal temperatures and 
consequent car creep through the automatic trans- 
mission. Then, to get fast acceleration from stand- 
still—Excecutive Engine Engineer Vic Raviolo and 
Lincoln-Mercury car engineer Neil Blume like to refer 
to it as “extra wallop” —the linkage of the distributor 
advance is tied through a push-pull cable to the 
carburetor acceleration lever. This gives about a 15 
deg. spark advance before engine vacuum takes over. 


rels are cracked, at which point they remain until the 
first stage valves are about 75 percent open. The sec- 
ond stage barrels are then brought into action by con- 
necting linkage. Also, with the choke (reverse side) 
open, an interlock prevents the rear barrels from 
being brought into play, but as the engine warms u 
and the choke cam drops back to normal, the interl 

is shifted to allow use of all four barrels. This car- 
buretor is a major contributor to increased horsepower. 
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Sto, light 
HOW BRAKNG SYSTEM OPER. — 
ATES. Pressure on the brake pedal moves 
the brake rod forward. This action closes 
off the atmosphere inlet and opens the 
manifold port, which applies manifold 
pressure to the forward end of the booster 
cylinder. Atmospheric pressure on the re-  spgngard 
verse side forces the booster cylinder prake pedal / 
forward. Since the area ratio of the /ocetion j /ntake monifold 
booster piston to the hydraulic piston is ~ / 
large, the latter is forced forward and 
pressure is transmitted from the master 
cylinder to the brake cylinders. Pedal 
travel is reduced 50 percent thus allowing 
the height of the brake pedal to be made 
the same as that of the accelerator treadle. 





Vacuum 
reservoir 








To wheel cylinder 


EFFECT of power braking on reduction 
in pedal pressure. However, principal ad- 
vantage is that for equal al pressure, 
brake line pressure is greatly amplified. 





oe. ou 
| Std. prod. brok 


Power 
oosfer-} 





: 


























SCHEMATIC of the power braking system. Mounted : VA 
on the engine side of the firewall directly ahead of the 
driver, vacuum booster is connected to the engine mani- 
fold for its vacuum source. 











Broke Line Pressure, psi. 
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FORD: Principal Change 


Is in the 


A redesigned suspension system plus minor body and 
trim modifications have been made for Ford’s 50th Anni- 
versary line. Compared to Model T days when the cus- 
tomer could get any color he wanted as long as it was 
black, this year there are in all more than 200 body-style, 
color, and upholstery combinations; two engine choices 
in the 101 hp overhead valve six and the 110 hp V-8; and 
either conventional, overdrive, or automatic transmis- 
sions. 

The new suspension system reduces pitching and front 
end shock and “strike-through” on rough road surfaces. 
A 2 in. bump when hit at medium speeds transmits a 300 
lb road shock to the chassis, as compared to 1,500 Ib in 








Suspension System 





last year’s model. Too, rear springs are refined. 

Late production changes in the ’52 models that will be 
carried over for ’53 include, in the six cylinder engine, 
water pump redesign, a change in grommeting on the 
head gaskets, and larger water inlet and outlet in the 
block to improve cooling; and in the V-8, the addition 
of stiffening ribs to the oil pan and minor modifications 
in the muffler to reduce low speed resonance with the 
torque converter drive. 

At right, you can see the styling changes in the 1953 
Ford as compared to the 1952 model. Major changes are 
in front and rear ends. The single spinner front end car- 
ries a suggestion of previous Mercurys. 


HOW the suspension system was 
modified. In the front, larger com- 
pression bumpers and new mounting 
plates, recalibrated shock absorber and 
higher capacity rubber insulators, plus 
a ribbed skid plate provide a softer 
ride and add front end chassis pro- 
tection; in the rear, recalibrated shock 
absorbers, a lower spring rate, and 
new fabric spring insulators have been 
added. Ford continues to be a big 
user of accoustic materials to provide 
quieter car and engine operation. 


MERCURY: 


Except for styling changes and a 
new exhaust system that reduces back 
pressure about 50 percent—resulting 
in more rear wheel thrust and better 
acceleration—Mercury this year is 
basically the same. A 2 in. straight 
through tail pipe and a straight 
through muffler have been substi- 
tuted for the 1} in. tail pipe and 
three pass muffler used previously. 
The air cleaner also has been re-en- 
gineered to reduce breathing losses. 
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Breathes Easier 


Engine rating remains the same: 125 
hp at 3,800 rpm, with a 7.2 to 1 
compression ratio and maximum 
torque output of 218 ft-lb at 1,700 
to 2,200 rpm. 


Keeping pace with other auto 
manufacturers, Mercury offers seven 
different models, 13 basic colors, Mercury Monterey 
and 26 two-tone combinations. Cus- 
tom styled interiors come on all 


MAJOR STYLING CHANGES to give lower, wider appear- 
ance in the "53 Mercury include a new full length side moulding 
chrome wind-splits, and front end ornamentation 


models. In all, there are 29 interior 
trim combinations available. 
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Packard Patrician 


PACKARD REENTERS the prestige market with this Patrician four door sedan 
that has traditional low contour styling. Custom built versions are priced up 
to $6,900; Clipper models range from $2,500 to $2,800 without accessories. 


STURDIER differential and rear axle indicate the effect of increased engine horsepower on chassis 

sign. Note the large number of parts that were strengthened. In addition, Packard relocated re- 
inforcement ribs so that they are in areas of high stress, changed load angle of pinion bearings from 
30 to 40 degrees, and developed a new method of sealing the differential housing so that the carrier 
can use the housing for additional rigidity. 


Reinforcement 
ribs relocated ~ 
;-New method of sealing 


7 Carrier bolted directly to housing 
with no gasket 























a> screw j-New method 0: lubricating 
5 


~  . ° 
to reinforce = 
afferential bearing ; 
Support caps é | 
Dk 
a 














~ Differential pinion pin 
diameter increosed 


differential geors 
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More Horsepower Means Major Changes 


This year Packard aims for a bigger share of the 1953 
automobile market with two distinct lines, the medium 
priced Clipper and a prestige Packard line. 

In the Packard line, engineers increased the compres- 
sion ratio of the L-head eight cylinder engine to 8.0:1, 
redesigned the combustion chamber and added a four- 
barrel carburetor to boost rated output to 180 hp. Im- 
proved compression ratio boosts the rating of the Clipper 
engine to 150 hp, and the Clipper Deluxe to 160 hp. 

Because of the increased engine horsepower, Packard 
redesigned the rear differential and rear axle. Still a 
hypoid gear type, the new differential is twice as sturdy 
as in previous models and has these innovations: 

Sturdier reinforcing ribs have been relocated from 
low stress areas to high stress areas. A new method of 
sealing the housing eliminates the gasket by using a 
neoprene ring that permits bolting the carrier directly 
to the housing for added rigidity. A new method of lu- 


~Neoprene sealing ring 


~ -Heaver flonge 


ie turdier differential geors 


rw 
\ 
































| 
Lorgly 
sp/ipe 
Lorger pinion shoft 
and beorings 


740" load angie bearings 


bricating the differential pin, in which Packard mills a 
lubrication slot partway instead of along one entire side, 
prevents centrifugal force from throwing the lubricant 
out. Taper roller bearing angle has been changed from 
the conventional 30 deg to 46 deg to afford greater re- 
sistance to end thrust as the pinion gear tries to work out 
on acceleration or tends to be pulled in on deceleration. 

Redesign of the Ultramatic automatic transmission and 
improved engine performance permits Packard to use a 
low rear axle ratio of 3.23:1 on the Clipper Deluxe to 
obtain better gasoline mileage. Major change in the 
transmission is in the first turbine where the shape, size 
and number of blades (from 28 to 22) have been changed 
to increase stall torque ratio from 2.4:1 to 2.55:1 while 
decreasing stall speed to about 1,400 rpm. 

Highlight of the new front suspension system are new 
rubber bushings which insulate the suspension from the, 
frame, and dampen out road noise and shock which is 


; ; 
Lorger’ hut 





Lorger flonge on 
aale housing ™~ 


~ 
y 














stobilizer arm 
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Lorger axle shoft~“ 
of stronger alloy / 


Lorger axle / 
shoft beoring 


6 bolts tohold broke’ 
support insteod of (4) 























ordinarily transmitted to the chassis. 
As optional special equipment, 
Packard offers a hydraulic power 
steering that puts the power cylinder 
on the connecting rod instead of on 
the steering chuck. In this system 
' Noturoa/ Vertical movement 
there are only four elements: a fubber rubber of whee! when 
bushin Jotor: n er Di 
matched-set rotor-type pump and — a wee 
reservoir, hydraulic lines, one spool- Rototion 
type control valve, and a movable 
R . . Resisting force -~~ 
power cylinder whose piston rod is of bushing 


fixed to the car frame. With power F ie 


steering, the steering knuckle pin is pak. = ba A 
mounted on needle roller bearings, 7 
top and bottom, for easier steering. 
While Packard power steering re- 
duces the effort required to turn the 
steering wheel by 80 percent, the 
driver retains feel of the road 
through calibrated reaction oil pres- in ciniined 
sure acting on the outer end of the shack absorber valves yotyral 
spool valve which is directly linked qonaets 
to the pitman arm. The system is 
combined with conventional steer- 
ing gear so that the driver can main- 
tain control of the car in case of a 
hydraulic power failure. 
In styling, new bumper lines and 
a restyled rear end make the 1953 
Packard appear lower and longer. 











SPECIFICATIONS 





THE PACKARD LINE THE CLIPPER LINE 

= Deluxe Clipper Clipper 
300 300 Hardtop and 2-door and (2-door and 

(4-door sedan) 4-door sedan Convertible 4-door sedan) 4-door sedan) 





ENGINE 
Type... , L-HEAD, EIGHT CYLINDERS IN LINE 





Brake Horsepower 180 at 4,000 RPM 180 at 4,000 RPM _—180 at 4,000 RPM | 160at3,600RPM 150 at 4,000 RPM 








Displacement 327 cu. in. . . in. 327 327 cu. in. 288 cu. in. 


Bore and Stroke 344" x 414" 3 x 3 ; 34" x 44" 34" x 3%" 





Compression Ratio 8 tol 
Carburetor 4 barrel 4 barrel | dual 
down-draft down-draft down-draft down-draft down-draft 





DIMENSIONS 
Wheelbase. . . 127” 122’ 122” 122° 





Lena 218-5/32" 213-5/32" 213-3/32" 213-3/32" 


Height ~eouell 2-29/32 62-29/32" 62-11/16" 62-11/16" 














Width — overall 77-7; 77-7/8" 77-7/8" 77-7 /8" 
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NEW PARALLELOGRAM 
front suspension; rubber bushing 
insulates suspension from car 
chassis. Eccentric threaded pin 
and metal bushings are retained 
to avoid complication in caster 
and camber adjustments. Shock 
absorber rubber insulators also 
cushion road irregularities from 
the chassis. Extensive use of 
natural rubber permits better 
calibration of springs and shock 
absorber. Note how suspension 
system has been modified for 

aa a higher horsepower: the use of 
needie roller bearings, heavier 
bolts, more rugged pivot braces, 
new upper bracket, etc. 





New pivot 
bracket ~~ 


— 


—_— 
New rubber _ 
bushings 


MOVING POWER cylinder 
(below) is mounted directly on 
steering connecting rod by ball 
and socket in tapered hole. 
Cross member of frame protects 
it against dirt, slush, etc. Pitman 
arm operates control valve for 
power steering and drag link for 
conventional steering in case of 
hydraulic power failure. 




















Piston of power cylinder 
! mounted on frame 





Ball and socket in 
, fapered hole 








4 orag “ink 








Pressure from pump 
_}—- Return to pump 


--Pitman arm 








Steering geor _ 
mounted on frame 
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Model 


Effect of Packard Power Steering 


POWER STEERING 


steering gear 


Ratio 


Steering wheel 
Turns 


CONVENTIONAI 


stecring geal 


Ratio 


STEERING 


Steering wheel 
Turns 


Pickard Clipper and Deluxe 


Packard 300 and 400 














770 power cylinder 


From pump 


To reservoir 





To drag link = 


- To Pitman orm 








HEART of this power steering system is the spool-type 
control valve connected directly to the pitman arm. In 
neutral position (as shown) all passages in control valve 


Pressure 7 
Return co 





anuckie lever 


* . oe ; ~Power cylinder Right steering * 


Anuchle lever 


— 


“Ss 





+ = > 
Steering 
/:nkage 

ossembiy 





idler arm 





Steering wheel 


Reservoir 


Right steering 


Left steer fn 
9 Anuckle lever 


anuchle lever 
x 


Steering 
/inkoge 
assembly 


volve \dler orm 





‘el 
—~ Pitman orm 





Steering wheel 





Left 
steering | 
—_ Srotic knuckle | fF = Right steering 
Left steering | |) Fr lever Frome” 


are interconnected by position of the lands of the spool 
valve. This permits the hydraulic pressure to bypass back 
to the reservoir and pumps. 


Reservoir 


anchor anuchle lever 


vocker / 
<3 mn Power Cylinder Kw 


+ . 
+ —+ 
Steering inkoge 








Steering whee/ 


POWER STEERING IN OPERATION. 


A. In neutral: Control valve is ported so that 
equal static pressure is built up on both sides of the 
piston so there is no movement of the power cylinder. 





B. To turn right: Rotation of steering wheel 
causes pitman arm to move control valve as shown 
and builds up to move cylinder and drag 
link as indicated. 


Cc To turn left: Control valve is moved in oppo- | 
site direction so that pressure builds up to move 
power cylinder and steering connecting rod. 
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Design Features of 1955 Cars 


Kaiser Manhattan 





Using last year’s basic body styling, Kaiser-Frazer 
Corporation has concentrated on improving safety, lux- 
ury and convenience features in the 1953 Kaiser. Among Counter bolanced 


7 hinge 
the changes are: F, 
e New manifold, muffler, and exhaust assembly that r'4 


boosts performance of the Kaiser six cylinder in-line en- i fo _* 
gine from 115 to 118 hp with a maximum torque of 200 j o el sal 
ft-lb at 1,800 rpm. : Trunk 

@ Cushioned instrument panel crash pad and a “pop- 
out” windshield to provide greater safety for front seat 
occupants. 

@ Waterproof ignition cables and molded rubber 
spark plug caps for all-weather driving. 

@ Silicone lubrication for all door locks provide per- 
manent lubrication. 


ght 


@ Illuminated trunk compartment with concealed tire 
well to increase carrying capacity. 


Revea 


ang 


COUNTER-BALANCED HINGES position trunk lid 
securely at any point from closed to fully open. Concealed 
spare tire well in trunk compartments increases available 
load carrying space and is reached by lifting ring on top 
cover. Compartment is illuminated by dual lamps. In styl 
ing Kaiser uses a low belt line and hoodline, emphasized 
by chrome moldings below the side and rear windows and 
on the rear fenders. 


POP-OUT WINDSHIELD (left) is mounted in rubber so 
that windshield “gives” under severe impact from inside 
the car to reduce the danger of head injuries in accidents. 
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Turbine Primary stotor 


Secondary stator 
Air cooling blade 


Engine /mpeller 


crankshof? | | 
turbine i a ‘ = Clutch assembly Hydraulically-operated 
transmission 


S 


Overrunning (pternal— expanding 
clutches hand brake 


Oil drain plug 


CHRYSLER FLUID-TORQUE DRIVE consists of torque converter and hydraulically operated 
transmission. Oil system is combined with that of the engine system, eliminating the torque con- 
verter oil pump and sump. Fluid is air cooled by blades on the outside of the torque converter shell. 


Chrysler New Yorker 





1953 CHRYSLER NEW YORKER deluxe 


sedan displays lines characteristic of all C ‘HR YS3/ FR . 
Chrysler models: long, low lines empha- ° 
sized by carrying front fenders cnaeins 

through the doors and blending with the 

rear fender lines; long rear deck; and wide 

doors. All Chryslers are powered by the , = ; 
180 hp Firepower V-8 engine except the Chrysler’s new simplified torque converter features im- 
Windsor line which is powered by the proved torque multiplication and its oil system is com- 


119 hp Spitfire engine. bined with that of the engine to simplify maintenance. An 
a internal by-pass oil pump supplies both the engine and the 
To meet competition, Chrysler will offer, 


. , i torque converter, the latter at a rate of about two quarts 
as optional equipment, 12v electrical sys- Ne gio" tlt etiens te then 0 ie 
tems. On late '53 lels, they plan to per minute. Relief valves in the system prevent starving 
introduce a new power steering unit, rede the engine at the expense of the converter. 
signed for lightness and economy. The combined system uses a total of 13 quarts of oil. 

Chrysler employs a full flow oil filter and recommends 
changing the oil only twice a year. Torque multiplication is 
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Stator reaction shaft 
Flow restriction orifice 
Turbine shoft 
-— Engine oil gallery 


| 


1% — 


BR ter plate 
Torque converter 
housing 


| a 





Pressure requlating valve 











OIL FLOWS (above) from rear ‘ ~~ 
end of engine gallery to periphery \_ 

of converter housing ; then to hole m *. 
in stator reaction shaft, through 

an annular space between turbine 

drive shaft and reaction shaft to 

drilled passages that deliver oil 

to converter assembly. 


ON RETURN it discharges to 
a point beneath level in crankcase 
sump to prevent frothing. O- 
rings seal oil ges from en- 
gine block to adapter plates. 
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RELIEF VALVE (insert) on re- 
turn side maintains pressure in 
torque converter at 20 psi and pre- 
vents rapid draining of unit w 
engine is not running. The flow 
restriction orifice in the turbine 
shaft limits the flow of oil so that 
engine is not starved. 








To engine sump 

-—£ngine block 

Adopter plate 
Torque converter 








Engine 
cylinder 


One Oil System for Engine and Converter 


increased to 2.5:1 for improved starting and accelerating 
performance. 

Chryslers new models have completely new bodies, 
styled for the prestige market with the same character- 
istic lines on all models—the 125} in. wheelbase Wind- 
sor, Windsor Deluxe, New Yorker, and New Yorker 
Deluxe; the 133} in. wheelbase Custom Imperial; and 
the 145} in. wheelbase Crown Imperial. Body changes 
include the adaption of a one-piece wrap around wind- 
shield, “K”-type door outline, long rear deck and a new 
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grille. Although front end styling retains traditional 
Chrysler lines for easy identification, long low lines 
have been established on the sides by carrying front 
fenders back so that they tend to blend with rear fender 
lines. 

In the electrical system, a combination lighting switch 
and circuit breaker prevents complete failure of the light- 
ing circuit due to a short circuit. Accessories offered by 
Chrysler, as optional equipment, include power steer- 
ing, power brakes, and air conditioning. 
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PL YMOUT: H f Changes Body and Frame 








Plymouth Cranbrook 


dite. 
_ 


CHANGE IN FRAME SHAPE increases the 
angle of rise before the rear axle. Comparison 
with last year’s design indicates amount of 
space saved without dec reasing passenger space. 





REAR SPRINGS are 12} percent wider, 
are splayed inward, and relocated along 
Spring the side of the frame. These features lower 
connected roll center of car and reduce pitching. 
alongside 
frame 


DE SOTO: 





Since De Soto made extensive, major 
mechanical design changes in 1952, 
they've concentrated on body styling 
for 1953. Major innovation is the en- 
tirely new body that features swept-back 
fenders, wider and lower rear deck, and 
a massive front grille with parking 
lights located at the extreme edge un- 
der the headlights. Other styling notes: 
an increased glass area with a curved, 
one-piece wrap-around windshield; one- 
piece rear window; chrome fender 
moldings; and hidden center post. 
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Most obvious change in the 1953 Plymouth is the new 
body. Plymouth engineers abandoned the previous basic 
body design that has been criticized as being “too much 
like a box”, and restyled the car with these features: a 
lower belt line to increase glass area, curved windshield 
to increase visibility, and style lines that make the car 
look longer, lower, and wider, (though it is actually a 
fraction of an inch narrower than 1952 models). 

To accommodate the new body, Plymouzh redesigned 
the chassis and frame to make better use of available 
space. This major alteration involved changing the shape 
of the frame and redesigning the rear springs. 

In the 1953 models, the engine has been moved for- 
ward, The frame is horizontal almost to the rear axle 


with the springs mounted along the side. This permits 
shortening the wheelbase to reduce overall weight, dis- 
tributes the mass of the car more uniformly, and adds 
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resistance to pitching of the car. Relocating the position 
of the upper control arms and splaying the rear springs 
inward helps to reduce roll of the car. The new frame 
design also provides 30 percent increase in luggage space. 

Because of these changes, the 53 Plymouth has more 
headroom, greater legroom, and more hip and shoulder 
space than previous models. And at a time when many 
manufacturers are sacrificing these for lower styling. 

Other changes in the new Plymouth include: For 
easier cold weather starting a starter drive with a lock 
on throw out mechanism that will not release until en- 
gine speed reaches 350-400 rpm (added to late 1952 
models), increased engine rating from (97 to 100 hp) by 
boosting compression ratio from 7.0 to 7.1:1, quieter en- 
gine operation with a six bladed cooling fan running at 
0.85 the speed of the engine instead of a four-bladed fan 
that ran faster than the engine. 








Mechanically, DeSoto will offer the 160 hp engine introduced last year, the same power steering 
and power brakes, and Chrysler's new torque converter that uses the same oil supply as the engine. 
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Dodge Coronet 


Gets New Look and New V-8 Engine 





For 1953, engineers at Chrysler Corporation’s Dodge Division 
have completely restyled the Dodge body by increasing glass area 
and adding low continental lines. They developed a new 140 hp DODGE ENGINE DATA 
V-8 engine called the Red Ram, modeled on the hemispherical com- 
bustion chamber design already in use in Chrysler and De Soto auto- 1953 Red Ram V-8 
mobiles. Other major features of the engine include square cylinder 
dimensions, lateral valve arrangement, and chain-drive camshaft. 








Max BHP 
Dodge chose this type combustion chamber because it has a low 


surface-volume ratio which reduces heat transfer and improves com- meet Coe 
bustion efficiency. The spherical shape eliminates pockets or re- Max Torque (ft-lbs) 
strictions in the cylinder that might permit the formation of carbon at speed (rpm) 
deposits and hot spots, and allows the use of large valves to im- Compression Ratio 
prove volumetric efficiency and valve cooling. Bore (in) 
Laterally located in the chamber, the hydraulically lifted valves Stroke (in) 
are stem-coated for initial scuff protection. Rocker arms with hard- 
ened tips are lubricated with an intermittent oil supply from the 
camshaft. 


Displacement (cu in) 








In the Red Ram engine, a double breaker distributor extends the 
time for building up the spark voltage to the higher value necessary 
to ignite the high pressure air-fuel mixture. By connecting two sets 
of braker points in parallel Dodge solved ignition problems caused 
by high engine pressures. 


DODGE BODY DIMENSIONS 





Four-Door Con- 
Sedan vertible 





Other features of the new Dodge include: a new chassis and 
frame design (see Plymouth story, p. 150), centerbalance steering 
on Coronet models achieved by using equal length tie rods and a Wheelbase 
symmetrical idler arm which centers the linkage between the front Overall length 
wheels; increased hip and leg room and head room; 44 percent Overall height 
larger luggage compartment; one piece windshield; and choice of Overall wilh 
six different drive combinations including standard dry clutch 
transmission, standard dry clutch transmission with overdrive, 
automatic transmission with fluid coupling, and an automatic trans- 


Exterior (in) 











mission with a four element torque converter and split stator. 
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Downdrott a4 ; / —Twin concentric 
two barrel volve springs 
corburetor 


¥, » 


« 
© 
\" 
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‘ nn 
e Ss 
a , 
o 
é. Slipper type 
f a aluminum 
AL. 


piston 


Hydroulic 


Shunt type volve litters 


oil filter 


WITH shunt type oil filter, clean 
oil is mixed with oil going to 
engine instead of crank case to 
insure a supply of clean oil at 
the bearings. (See below). 


Floating oil intake 


RED RAM ENGINE is eight cylinder overhead-valve oe 
engine, with big bore and short stroke. Other features include: 
Slipper type aluminum pistons with cast-in steel band imbedded 
in top of skirt for temperature expansion compeasation; down- 
draft, two barrel carburetor uses a thin aluminum throttle body 
to prevent icing; spark plug is centered in combustion chamber 
to shorten flame travel; chain-driven camshaft provides quieter 
operation; and analytical cam design computer-calculated. 


























Oil pump 


So CLL TT 
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HEMISPHERICAL combustion chamber has low surfaces LATERAL VALVE arrangement permits use of large 
volume ratio to minimize heat transfer. Value design pro- valves with wide spacing between intake and exhaust. 
vides turbulence on intake rather than on the compression Large valve diameter means improved volumetric expan- 
stroke to obtain complete mixing sion; wider spacing promotes more efficient valve cooling 


| A | i | Single Breaker Distributor 


‘ 
‘ 


' ‘ 
Time fo build up \Time points ore open 
voltage | : 





| 
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DOUBLE BREAKER DISTRIBUTOR. Time chart shows how 
double breaker distributor effectively increases time to build up 
spark voltage without a major design change in cams. Two sets 
of points are connected in parallel so that as iong as one set is 
closed, voltage can build up. When both are open, circuit is 
broken. Note that one breaker (make-breaker) always closes 
circuit while the other (break-breaker) always opens circuit. 
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When Willys-Overland reentered the standard-sized 
automobile field last year, circumstances restricted their 
production to two-door sedans. This year the company 
will celebrate its fiftieth anniversary by adding three 
four-door sedans and a hardtop convertible. 

Known as the Aero Eagle, the hardtop has been styled 
with a one-piece wrap-around windshield and rear win- 
dow, and a sweeping air flow design with rear air fins. 
Like last year’s models, steel body and reinforcing steel 
members have been welded into one rigid body. The 
driver can see all four fenders to aid in close parking. 

Willys has stepped up their F-head engine by boost- 
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WILLYS: Adds New Models to the Line 


ing compression ratio to 7.6:1, and horsepower to 90. 
But they retain the same basic combustion chamber de- 
sign—compositive L-head and overhead arrangement in 
which an extra large inlet valve is placed in the cylinder 
head over the piston and the exhaust valve is in the 
cylinder block beside the piston; the combustion cham- 
ber encircles these valves to provide a more compact con- 
struction than conventional L-head chambers. 

The company claims that fuel consumption in their 
new models averages about the same as last year; 27 miles 
per gallon for conventional transmissions, and up to 35 
miles per gallon with overdrive. 


Aero Lark 


AERO LARK (above) is the lowest priced of the new four- 
door sedans that Willys has added to their line. Powered by 
the L-head 75 hp engine, it has extra large doors for easy 
entrance and exit, and a new chrome beltline. 


AERO EAGLE (below) adds a hardtop convertible to the 
Willys line. Powered by the F-head 90 hp engine, it boasts 
wrap around windows in front and rear, interiors of a new 
leather-like fabric and typical Willys aerodynamic styling. 
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Hardtop 


WILLYS SPECIFICATIONS 


2-Deoor and 4-Deoor 
Sedan 








180-7 /8 in. 
108 in. 
72 in. 

23.7-1 
Hurricane F-Pead 6 
90 at 4,200 rpm 
2-1/7 in. 
3-1/2 *n. 

161 cu. inches 
7.6 to I 


135 at 1,660 rpm 





180-7 /8 in. 
108 in. 

72 in, 
23.7-1 
Lightning L-Head 6 
75 at 4,000 rpm 
2-1/7 in. 
3-1/2 in. 
161 cu. inches 
6.9 to I 
125 at 2,000 rpm 


ell 





Cadillac Special 


CADILLAC: 





WITH AN ENGINE conservatively rated at 210 hp at 4,150 rpm, the new Cadillac has an integral 
bumper and radiator grille fabricated from low alloy, high strength steel with a welded one-piece bumper 
rail. Hood line is lower, and other modifications have been made to improve appearance, although 
principal body dimensions are similar to those in last year’s models. Pictured (above) is the 60 Special 


sedan and (right) the El Dorado special convertible 


THE V-EIGHT ENGINE features dual exhaust manifolds, 
a four-barrel carburetor, longer aluminum alloy pistons, 
and a total displacement of 331 cu. in. Free valve 
lift raises the torque rating over the entire operating range. 
Valve timing changes cause a torque reduction on the low 
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end of the speed curve and increases it on the high end, 


but the combination of a _ re-designed combustion 
chamber and higher compression ratio results in a net gain 
in both torque and horsepower. Curves are schematic, 
and compare performance of "53 and ‘52 engines. 
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12 Volt Ignition Plus 
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Record Horsepower 





The greater the compression ratio of an automotive 
engine, the higher must be the voltage at the spark gap 
to support combustion. Under certain operating condi- 
tions such as extreme cold or humid conditions, this re- 
quirement may be higher than the peak voltage available 
with a six voltage distributing system. But with 12 volts 
—long standard in military vehicles—ignition can be 
assured at extremely high compression ratios and gener- 
ator output can be boosted to carry the load from an 
increasing number of auxiliaries. With these facts in 
mind, Cadillac engineers, who wanted to increase com- 
pression ratio to improve efficiency and economy, as well 
as smoothness of operation, proceeded by: 

@ Standardizing on a 12 volt distribution system. 

@ Increasing compression ratio to 8:25 to 1—and en- 


gine torque to 330 ft-lb at 2,700 rpm vs 321 ft-lb in last 
year’s model. 

e@ Lowering the fuel octane requirement by combus- 
tion chamber redesign and valve timing modification. 

@ Increasing valve lift. 

@ Reducing rear axle ratio to obtain better operating 
economy. 

® Modifying the shift points on the Hydromatic 
transmission. 

@ Recalibrating the carburetor for leaner mixtures to 
take full advantage of spark re-location and to retain 
rich portions to control all possible areas of detonation. 

Other changes, also extensive, were made in sheet 
metal, styling and car heating. Air conditioning is avail- 
able as optional equipment. 





Cadillac El Dorado 























COMBUSTION CHAMBER and valve lift comparisons. 
Re-design was undertaken to lower mechanically octane 
rating of the engine. The — plug has been moved 
toward the center of the chamber to obtain a shorter flame 
travel and permit firing on leaner mixtures. A thinner 
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quench area—reduced from about 0.0131 to 0.0040 in.— 
improves detonation control. The valve lift, increased from 
0.327 to 0.360 in., reduces pumping losses. And finally, 
the camshaft, designed to new standards of maximum rate 
of change of acceleration, insures smooth performance. 


- 
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INCREASED POWER of the engine made possible a rear 
axle ratio of 3.07/1 as compared to 3.36/1 in 1952. Fuel 
economy IS bette r;al0 percent lower engine speed reduces 
wear, friction and pumping loss 


NO SMALL JOB was the switch to 12 v electrical system, as 
indicated by the accessories affected. All motors are de- 
signed for the higher voltage. Solenoids, fuses, circuit 
breakers, lamp bulbs, radio, spark plugs, and other com- 
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EFFECT OF ELECTRICAL SYSTEM on performance: 
(A) Generator output is considerably increased even at 
low speeds, and above 30 mph is 33 percent higher; (B) 
Cranking speed is up over the operating temperature range 


ponents carry new specifications. The 11 plate battery 
gains 46 percent in capacity. And the generator, wound 
with smalier diameter wire, operates at 2.26 engine speed 
with a 30 amp 12 v output. Supplier is Delco-Remy. 
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with a higher starting torque motor; and (C) Higher igni- 
tion voltages plus a somewhat steeper voltage wavefront 
aids in alleviating spark plug fouling and improves firing, 
especially during cold cranking. Tests on a single cylinder 


Outlet 


air scoop 


Solenoid 
by-pass valve 


CADILLAC TYPIFIES the basic approach to air condi- 
tioning used in other GM cars. A two stage rotary com- 
pressor with a 7.14 cu. in. displacement operates at 1.2 
engine speed to boost Freon 12 to 180-190 psi. From there 
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engine indicate that a 10 percent increase in breakdown 
voltage is required for each full ratio change in range of 
12:1. These curves were 


Delco-Remy who supplied the components 


compression ratios trom 7:1 to 


prepared by 


Ait 


refurn 


Evaporator 
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Compressor 
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the fluid passes to the condenser, which is mounted ahead 
of the radiator and then to the evaporator directly under 
the rear package shelf. Blowers of 300 cfm capacity on 
each side of the shelf force air through grilles on the shelf 
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CHEVROLET CHARACTERISTICS 


BLUE FLAME ENGINE (left) is based on 





Conventional Powerglide 


Chevrolet overall six cylinder design developed 
in 1933. Output is boosted to 115 hp by in- 





108 at 3,600 rpm 

200 ft-lb at 3,000 rpm 
71:1 

235.5 cu in 


Max. Horsepower 115 at 3,600 rpm 
Max. Torque 
7.5:1 


235.5 cu in 


Compression Ratio 
Displacement 
Rear Axle Ratio 








204.1 ft-lb at 2,000 rpm 


creasing compression ratio to 7.5:1. Higher 
horsepower dictated other changes: new alumi- 
num pistons, sturdier crankshaft, new ignition 
system and beefed up cooling systems. 


NEOPRENE COMPOUND on spark plugs 
guards against current leakage and moisture 





Wheelbase 
Overall length ... 
Overall width 


condensation to facilitate wet weather starting. 
Non-metallic resistance type high voltage cables 
replace copper leads from distributor to coil 
and spark plugs. This reduces radio interfer- 





CHEVROLET: 


Major design changes expected in the 1953 Chevrolet 
failed to materialize. But the GM low-priced car under- 
went several modifications to improve its competitive 
position. Typical examples: redesigned Powerglide 
transmission, stepped up horsepower rating of the en- 
gines, and new low sweeping styling. 

In the Powerglide transmission, the main improve- 
ment is the addition of an automatic operation. Starting 
in the low range, the car now automatically shifts into 
cruising range. However, the driver can take advantage 
of the added power of the low-range for passing in traf- 
fic, by stepping on the accelerator. Subsequent return to 


cruising range is also automatic. A manual low is re- 
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ence. 


Redesigns Powerglide 


tained to provide extra engine braking when required. 
Mechanically, they redesigned the torque converter to 
make it more rugged and more efficient. A larger three 
element torque converter replaces the previous five-ele- 
ment design; a speed-sensitive governor and load sensi- 
tive throttle valve control operation of the new automa- 
tic shift; and reduction of the number of elements in 
the converter simplifies converter design. 

The Bel Air Series, a 1953 marketing innovation that 
includes sedans, sport and convertible covpes, moves 
Chevrolet out of its traditional price class. With this line, 
the company becomes the first low-priced car manu- 


facturer to offer the so-called luxury accessories. 
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THERE IS a major change 
in Powerglide transmis- 
sion. In new unit (left, 
above) three element 
torque converter replaces 
five element converter in 
ware models (left be- 
ow). Result: more eff- 
cient operation and sim- 
plier mechanism. Note 
addition of speed sensitive 
mechanism to control new 
automatic operation. 


Old five element torque converter Bel Air four-door sedan 
(below) typifies the new 
line introduced by Chevro- 
let in 1953. Outstanding 
styling features include one 
piece wrap-around wind- 
shield, long narrow front 
and rear fenders, and new 
grille with three decora- 
tive “prop” bars. i 
—_ in this line he 
clude power steering 
electronic headlight dim- 
mer—in low price field for 
the first time. 


IN THE BEL AIR series Chevro- 
let has concentrated on luxurious 
interior and exterior appointments. 


“s Chevrolet Bel Air 
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BUICK: V-8 and Redesigned Dynaflow 


Cam-contoured crankshaft counterweights that pro- 
vide uniform clearance between themselves and the pis- 
ton skirt without lengthening the stroke permitted Buick 
to develop an overhead valve V-8 engine in which the 
bore is 4.0 in. while the stroke is only 32 in. Result: 
a compact engine that permits shortening the engine 
compariment; lower piston speeds and decreased piston 
travel to reduce wear of piston rings and cylinder walls; 
and a lower moment of inertia of the crankshaft around 


its center of rotation to increase critical speeds of tor- 


sional vibration past the maximum operating speed of 
the engine. 

Along with the more powerful engine (188 hp for 
the Roadmaster), Buick has redesigned Dynaflow trans- 
mission to boost torque multiplication under stall con- 
ditions to 2.45:1, compared to 2.25:1 for 1952 trans- 
missions. 
200 rpm. 
tion from a stop, better specific fuel consumption at 


The new design also reduces stall speed by 
The combination means improved accelera- 


starting, and fewer converter elements. 


Buick Roadmaster 








onverter pump and cover 


New first turbine 


and planetary 


Stator ond 
Planetary 
sun geor 


s 
Second turbine and 
Planetary corrier 


7 

HIGHER and straighter styling of 
front and rear fenders and hood gives 
1953 Buick Roadmaster longer and 
lower appearance. Wider radiator 
grille of heavier bars increases amount 
of air inducted for cooling. Both front 
and rear windows are one-piece wrap- 
arounds to improve visibility. 


NEW DYNAFLOW transmission 
boosts stall torque by adding new first 
turbine. At high torque application, 
first turbine does all the driving. 
Fluid forces on its blades are multi- 
plied by the 1.6:1 planetary gear 
train before they reach the transinis- 
sion main shaft. This action pro- 
duces a torque reaction on the sun 
gear which is prevented from turning 
by the over-running clutch. 

As car speed increases, fluid forces 
on first turbine decrease and those 


Product Engineering — February, 1953 





on second turbine increase until the 
second turbine carries the entire load. 
When the first turbine is no longer 
effective, the torque reaction on the 
sun-gear reverses, causing it to over- 
run. Direction of fluid flow through 
the stator shifts so that the stator 
free wheels when the sun gear free 
wheels. This arrangement permits 
the use of only one over-riding clutch 
instead of three. The unit is further 
simplified by replacing primary and 
secondary stators with a single stator. 
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CROSS-SECTION of new V-8 en- 
gine (above) shows new piston 
head design with flattened dome- 
shaped top that closely fits cylinder 
head to raise compression ratio. 
Shorten camshafts, crankshafts and 
connecting rods provide more uni- 
form distribution of bearing loads 
New exhaust manifold has separate 
ports for each cylinder to obtain 
pen scavenging and reduce valve 
urning. Piston design and valve 
position increase turbulence. 


To overcome ignition difficulties 
created by the high compression 
pressures inherent with the 8.5:1 
compression ratio, Buick adopted a 
12 volt electrical system, similar to 
that used by Cadillac this year. 
The car uses one 12 volt battery 
containing six cells, 11 plates per 
cell. It is slightly wider than the 
familiar six volt automotive battery, 
weighs 53 Ib, and has a rating of 70 
amp-hr, V-8 design means a weight 
saving of 170 Ib. over the straight-8. 





COMPARISON of New Dynaflow 
(left) with that used in previous : 
els ( ) reveals the major changes: 
new first turbine for starting and high 
torque applications, si stator instead 
of primary and stators, and 
a single converter pump replaces pri- 
mary and secondary pumps. 




















(1953 twin turbine vs 1952 single turbine) 





Acceration Reduction in distonce 
From 0 to Troveled 
20 mph 14 ft 
30 mh Bort 
AO mph 50 ft 
50 mph e3 ft 









































VOLTAGE REQUIRED to fire spark plugs under varying conditions as compared to available 
voltages with a six volt primary system and a twelve volt primary system in an 8 to 1 com 
pression ratio engine. Performance curves (lower right) compare Buick V-8 with '52 straight-8 
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BUICK ENGINE DATA 


SERIES 50 





SERIES 70 


SERIES 40 





TYPE 


Transmission 


Carburetion 
Bare Engine 
Max BHP.... 
At speed Crpm 
Max Torque (ft-lbs 
At speed rpm 
Engine W/Standard Access 
Max BHP 
At speed Crpm 
Compression ratic 


Bore 


Stroke (in.).... 


in. 


Engine Displacement (cu. in.)... 





Engine Weight (Ibs). 





1952 





Straight-8 


Dynafiow (opt.) 


2,000 

123 
3,600 
7.2:1 
3.187 
4 125 


263 .3 


Straight-8 


Dynafiow (opt.) 


Dual 


130 
3,800 


230 
2,400 

127 
3,800 
7.6:1 


3.187 





687 








1952 


Straight-8 


Dynafiow 
(opt.) 


Two Barrel 
128 
3,600 
225 
2,000 
123 
3 ,600 


7.6:1 





1953 

V-8 
Dynafiow 

(opt. 


Two Barrel 
170 
4,000 
292 
2,200 


165 
4,000 





1952 


Straight-8 


Dynafiow (std. 


Four Barrel 
170 
, 800 


280 
, 400 





1953 


V-8 


Dynafiow (std 


Four Barrel 
188 
000 


300 
400 





INTAKE 


MIXTURE distribution becomes 





even 


CONE-SHAPED combustion chamber with spark 
plug centered in the apex reduces width of cylinder 
head. Central plug location and symmetrical cham- 
ber reduce noise and piston slap. Crowned pis- 
ton with flat top conforms closely to head shape 
so that area around lower portion of piston causes 
high turbulence on compression stroke. Because 
valves are angled at 45 deg, incoming fuel-air mix- 
ture is whirled into cylinder for thorough mixing. 


more important as engine ratings increase. Poor 
manifolding can mean serious performance loss and 
low economy. With their new models Buick used 
two devices—separate ports for each cylinder and 
warming the incoming mixture. Sketch below illus- 
trates how Buick brings exhaust gases out to warm 
the incoming air-fuel mixture for better fuel dis 
tribution, more power, better economy. 


Carburetor imiets 
(2 dbdt on series 50} 


A Wie Me 
YY \ a 
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OLDSMOBILE: ‘Sturdier Design for 1953 





Keeping pace with competition, Oldsmobile boosted 
compression ratio of their “Rocket” engine in 98 series 
cars from 7.5:1 to 8.0:1, increasing horsepower rating to 
165. And the horsepower increase affected design con- 
siderations throughout the car with these results: Larger 
front wheel bearings, sturdier differential with larger 
pinion and side bearings, rear bearings spread to distri- 
bute load better, stronger rear axle housing, and larger 
diameter rear axle shatt with 16 splines instead of 10. 

In appearance, all 1953 models boast a new front. 
Major changes: a square hood line, and elliptical shaped 
ornaments with decorative louvres replace conventional 


bumper guards and serve as supports for the upper 


Oldsmobile Holiday "88 


bumper bar. Rear ends of the 88 series have been restyled 
to match the angle of the tonneau more closely with 
that of the rear deck. 

On the interior, Oldsmobile made several changes for 
safety and appearance. Non-reflecting plastic over foam 
rubber, available as optional extra equipment, provides a 
safety padded top for the instrument panel. The hydra- 
matic shift indicator has been moved from the steering 
column to the new symmetrical instrument panel, 

Other major changes include: 12 v electrical system, 
optional air conditioning, vacuum-hydraulic booster 
power brakes that reduce braking ettort 40 percent, and 


redesigned power steering, refined for quieter operation. 

















HYDRAULIC SHIFT INDICATOR moves to instrument panel. 
Note the crashpad, non-reflective plastic covering sponge rubber. 
Light over hand brake warns driver if car is operated with brake 
on. Arrows in instrument cluster are directional turn signals. 
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NEW SHIFT INDICATOR is a three coil electrical 
instrument that provides five positions. Intermediate 
positions of drive and low are obtained when shift 
lever control energizes two consecutive coils. 
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Studebaker Hardtop 





Sport Car Styling 
For All Models 


This year the Studebaker Corporation 
celebrates its 100th anniversary with a line 
of models that represent a radical depar- 
ture from conventional auto styling. Indus- 
trial designer Raymond Loewy pulled out 
all stops to style the raciest standard models 
in the industry. 

Mechanically, Studebaker uses the same 
basic engine design as last year. They offer, 
as optional equipment at extra cost, a new 
type of mechanical power steering. Instead 
of using hydraulics, this system employs a 
combination of clutches, planetary gearing 
and a cam. (Complete details, unavailable 
at the time this article went to press, will 
be presented in a subsequent issue of 
Product Engineering). 

A sheave and V-belt drive on the crank- 
shaft transmit power to the clutches which 
are actuated by a cam moved by rotation of 
the steering wheel. Less expensive (about 
$150) than hydraulic power steering, 
Studebaker’s gear takes less power from the 
engine than hydraulic systems. 
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HARDTOP CONVERTIBLE shows off Studebaker's radical conti- 
nental styling to good advantage. Note exceedingly long, low hood 
lines and lines of rear deck are just as low and long. Sport car effect 
is softened in more conservative four-door family cars 
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Fig. 1—The tolerance of +} in. on 
this pattern permitted the pattern- 
por Fy allow for the necessary draft 
as shown by the part at the right. 


Fig. 2—An example of what can 
happen when long, thin cores are 
used. Sketch (b) shows how the ae > 

foundryman used chaplets to support Pe Ley ; yt Pee 
the core; (c) shows the generally pre- BSE aslo Peery 
ferred method of supporting cores. 
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T. H. TREVITHICK 


FROM PAST EXPERIENCE, it appears 
that thinking in terms of an ideal cast- 
ing would help designers solve many 
foundry problems before they arise. 
The requirements of this casting would 
be 

(1) Permit liberal pattern draft 

(2) Minimize surface projections 

(3) Solidify progressively 

(4) Stress uniform sections 

(5) Have liberal fillet radii and 
minimum re-entrant angles. 

As demands for more complicated 
tion as well as a functional viewpoint. Suggested practices are sup- shapes and higher strength-to-weight 
ratios increase, the importance of these 
five factors is magnified, ——, 
the author’s views: “The designer is not responsible for defects in ftom the aspect of design-foundry co- 

: : F in ,, Operation. 
castings, but rather good design is a requisite to good castings. All surfaces perpendicular to the 


A review of those factors that make a casting ideal from a produc- 


ported by sketches and tempered with experience. To summarize 
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parting line of the mold must have 
enough draft to permit easy with- 
drawal of the pattern. For general 
purposes § in. per ft, or 4 degree 
per side is adequate, although drafts 
larger than one degree are desirable 
on surfaces that will not be machined 
and where the slope does not interfere 
with the function of the part. When 
mechanized pattern withdrawal is 
used, such as in large production runs, 
jg in. per ft is usually satisfactory. In 
all cases, however, the need for more 
liberal allowances on internal as com- 
pared to external surfaces should be 
recognized 

One method of providing a draft 
allowance that is not taken care of by 
a general note on the drawing or is 
not in accordance with such instruc- 
tions, is shown in Fig. 1. The toler- 
ances of +4 in. on the wall thickness 
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permit the patternmaker to add or 
subtract material as required, result 
ing in a section as shown at the ex 
treme right 


Surface Projections 


All interior and many exterior fea 
tures which are not possible to form 
in the mold with the pattern proper 
must be formed by coring. Cores in 
general are costly to produce and add 
considerably to the molding time re 
quired. When they cannot be avoided, 
costs can be reduced by using green 
sand cores rather than dry sand types, 
wherever possible. Two important de- 
sign factors then must be considered: 
(1) With green sand cores contours 
are limited in length to dimensions 
approximately equal to their diam 
eters; (2) Because they are generally 


Fig. 4—These are some of the devices used by 
foundrymen when the design is such that shrinkage 
cavities may occur. Pads with adequate risers and 
gates (b) are usually more reliable than chills. 


Fig. 5—Cracking strips were used on this cast steel 
elbow to reduce the effects of joining heavy flanges 
to thinner walls. These are removed by chipping 
after the casting is removed from the mold. 


formed in the mold with the pattern, 
more draft 
ed ones, which 
a separate corebox and 
often need no draft allowance at all 

With both types, however, Size and 
shape afe important. For steel cast- 
ings, it is good practice to have the 
core thickness or diameter at least 
equal to one half the thickness of the 
wall being cored. For example, a core 
for a two inch wall should not be less 
than one inch in diameter or it will 
become fused with the metal. Dead 
end openings should be avoided wher 
ever possible, because they are difficult 
to support and also because they can 
present venting problems as a result 
of gases trapped during pouring. Long 
thin cores extending into the casting, 


green 


sand cores — 
than dry sand, or ba 


are made in 


as illustrated by Fig. 2, are also dan 


gerous. Unless properly supported, 
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they have a tendency to bend or buckle 
from the forces of the molten metal 
during pouring 

The method of supporting cores 
which minimizes the possibility of re- 
jects and also facilitates molding is 
that of outlets in the casting wall with 
coreprints as shown in Fig. 2(c). Ob- 
viously, this practice is not always pos- 
sible; the holes would be objectionable 
in critically stressed sections. But in 
many other places, they can be plugged 
or sealed satisfactorily if they are not 
desired in the finished product. 

When the foundryman must resort 
to some other method of support, he 
will probably choose chaplets which 
are illustrated in Fig. 2(b). Therefore, 
the designer should be aware of the 
shortcomings of chaplets so he will 
avoid them wherever possible. 

These shortcomings or dangers can 
be summarized as follows: 

(1) Increased molding costs 

(2) Leaks occur if chaplets are not 
properly fused into the casting metal 

(3) If melted too soon, they can- 
not provide adequate support 

(4) Tend to pick up moisture in 
the mold. During pouring this mois- 
ture is vaporized and will cause blow- 
holes if not vented properly. 

Another factor often overlooked, is 
that it is more economical to remove 
metal by some form of machining than 
by coring in many cases. This is par- 
ticularly true with holes less than two 
inches in diameter. It is usually 
cheaper to drill through solid stock 
than to bore out a hole that was pre- 
viously cored. Exceptions to this rule 
should be made when the core is neces- 
sary to maintain uniformity of section 
thicknesses, eliminate a hot spot, or to 
act as a support to a cored recess. 

These suggestions for eliminating 
cores can also be applied to bosses and 
pads. Like all projecting surfaces, they 
should either Fe avoided or blended 
smoothly into the rest of the surface. 
The sketches in Fig. 3 illustrate how 
a saving in total cost may be effected 
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Fig. 6—Example of a re-entrant angle 
inadequately risered. 
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in spite of an increase in the material 
used. Of course, in cases where weight 
is critical, or where the added material 
interferes with the function of the 
part, this may not be satisfactory. 


Progressive Solidification 


During the process of pouring, sol- 
idification starts immediately at the 
contact surface between the metal and 
the mold. It then proceeds inward at 
a rate determined by the capacity of 
the mold to conduct heat from the 
metal; the thinner and outer sections 
become solid first. To have sound 
castings, solidification should start far- 
thest from the gated and feeding areas 
and progress to the risers. The last 
areas to solidify should be the upper- 
most and thickest sections. Thus, an 
inverted core or wedge is the ideal 
shape for casting. It satisfies the two 
requirements just noted as well as the 
need for progressive solidification. Al- 
though few finished parts resemble 
cones and wedges in outward appear- 
ance, the principles involved can be 
applied to more complex and prac- 
tical shapes. For example, it is some- 
times possible to arrange the heavy 
sections of the casting, during the 
preliminary stages of design, so that 
the ultimate shape as a whole will con- 
form to this approach. 


Uniform Sections 


Shrinkage cavities, which are the 
most common defects found in cast- 
ings are a result of the decrease in 
volume associated with the change 
from liquid to solid state. Although 
it is the foundryman's responsibility 
to eliminate these voids by providing 
risers or reservoirs of molten metal, 
the designer can often alleviate ‘he 
problem. Obviously, progressive sol- 
idification is the ideal solution, but 
when this is impossible to approach, 
uniform sections should, at least, be 
used. Any isolated larger section that 
cannot be eliminated should be so lo- 
cated that it can be adequately risered. 

To help offset shrinkage cavities 
molders frequently use internal and 
external chills as shown in Fig. 4(a). 
However, chills like chaplets, may 
cause blowholes from moisture pick- 
ups in the mold. The safest and most 
reliable method, therefore, is to use 
pads with adequate risers and gates 
as shown in Fig. 4(b). This practice 
is particularly useful when casting 
steel, which is subject to greater 
shrinkage and has a lesser tendency to 
remain fluid than cast iron. The latter 
requires comparatively small risers. 

Another danger of using abrupt 
changes in section is that cracks and 
tears may occur during the contraction 


Table I—Typical Contraction Allowances 
for Castings 


Material Contraction, in. per fe 


Cast iron* 1/10 to 1/8 
Malleable iron. . . 1/8 

Cast steel* 3/16 to 1/4 
Brass*. 3/16 to 1/4 
Copper* 1/4 
Aluminum* 3/16 

Tin 9 

Lead 5 

These are standard allowances, where no 
restrictions are encountered. 

* Differences are caused by various alloying 
materials. 


that takes place between solidification 
and the time the casting reaches room 
temperature. As indicated by Table I, 
the amount of contraction varies with 
different metals as well as grades of 
similar basic metals, thus indicating 
that a single rule of thumb is not 
adequate for all applications. 

To control these defects, a thin 
bracket or strip is sometimes formed 
on the casting to join the unequal 


- sections. They can be made after the 


mold is finished by sawing a groove in 
dry sand or cutting with a trowell in 
green sand. The high pressure steam 
elbow in Fig. 5 is a typical example 
of where they were used. Since the 
flange had to be much thicker than 
the pipe wall, there was a danger of 
cracks and tears. 

However, cracking strips like chills 
are expensive and unpredictable at 
best and should be considered as a 
last resort, used only in cases where 
the design is so rigidly fixed that they 
cannot be avoided. 


Fillets and Re-Entrant Angles 


Sharp corners not only produce 
notch effects, sources of stress concen 
tration, but they also break up the 
continuity of heat isotherms and in- 
terrupt the junction of crystals, which 
weaken the casting and promote erro- 
sion and consequent sand inclusions 
in the metal. Generous fillets, on 
the other hand, are a positive ap- 
proach toward progressive solidifica- 
tion. Closely related to this is the 
restricted contraction caused by the 
deep recesses and pockets with re- 
entrant angles, as illustrated by Fig. 6. 
These pockets can be a fertile source 
of ond and tears. 

This particular case involved a me- 
dium carbon steel casting (maximum 
0.30 percent carbon) having average 
section thickness of 2 inches. The 
problem was solved by making it in 
two parts which were later welded to- 
gether into one unit. This technique 
is now being used to fabricate alumi- 
num cylinder heads cast in permanent 
molds in four sections. 
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Fig. 1—Since velocity profile approximates a straight line for a journal bearing (a), the average value is about one 
half the maximum, Thus, when the journal rpm is twice the shaft’s first critical speed, the average oil velocity is in 
resonance with the shaft and oil whip occurs. Curves (b) and (c) show effects on vibration frequency and amplitude. 


Fig. 2—Relationship between attitude 
angle, direction of load application, ec- 
centricity and line of centers for plain 
journal bearings operating under load. 





Fig. 3—Plot of attitide angle versus 
eccentricity for 150 deg partial bear- 
ings with axial inlet oil grooves. 
These data may be applied to full 360 
deg sleeve bearings with good accuracy. 
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D = bearing dia, in. 

C = diametral clearance, in. 

Z = outlet oil viscosity, ib-min/in* 

N = shaft rpm 

P = bearing loading = load per bearing, psi 
L = bearing length,in,  O*b 


Fig. 4—Using Sommerfeld’s Number to represent the operating variables, this curve (Ref. 2) gives eccentricity 
ratio to use with Fig. 3 in determining attitude angles. For stability, the angle should be less than 40 degrees. 


OIL WHIP 


What It Is and How To Prevent It 


D. P. TIMO 


Thomson Laboratory* General Electric Co. 


OIL WHIP is a large amplitude shaft 
vibration whose frequency is equal to 
the critical frequency of the shaft but 
which occurs when the shaft is run- 
ning at some speed other than its 
critical. It occurs with sleeve bearings 


*Now with company's Knolls Atomic Power Lab. 
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above approximately twice the first 
critical speed of the shaft. Although 
there is no complete explanation of 
why it happens, Fig. 1(a) illustrates 
the theory now generally accepted. 
In practice, these vibrations usually 
begin at 1.8 or 1.9 times the shafts 
first critical speed and increase in 
amplitude as the rpm increases. The 
operating at light loads and rpm's 


frequency pattern is illustrated by the 
idealized plot of Fig. 1(b). This 
shows that the vibrating frequency is 
equal to the rpm until whip sets in 
and then it drops to the critical value 
and remains nearly constant as the 
speed is increased further. 

An ideal amplitude versus rpm plot 
it shown in Fig. 1(c). The dotted 
line illustrates the effect of refining the 
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ANTI-WHIP JOURNAL BEARINGS 




















Fig. 5—"Three-lobe bearing” is similar to an elliptical bear- 
ing except that it is made up of three arcs, each of whose radii 
is larger than the radius of the inscribed circle, instead of two 
arcs. Its method of suppressing oil whip is similar to that of 
the type in Fig. 7; it provides some self-loading by means 
of converging oil film spaces in the upper as well as the 
lower half. The three segments may be of equal size—120 deg 
or they can be unequal. Two upper segments of 90 deg each 
and a lower segment of 180 deg have been used successfully. 


Fig. 6—“Pressure bearing,” which has proven satisfactory in 
some cases, has a cylindrical bore with a channel in the upper 
half of the bearing terminating in a dam. A sketch of the 
bearing bore and typical dimensions are shown. This bearing 
is intended for unidirectional rotation only. A pressure is 
built up at the dam by a conversion from oil velocity head to 


¢, 


i 


shaft balance; the amplitude is re 
duced and whipping is delayed to a 
speed in excess of twice the shaft 
critical. Then 2 random stimulus ex- 
cites it, and the amplitude jumfs to 
the value it would have had wich an 
unmodified shaft. 

The fact that whip does not occur 
unless the bearing load is light indi- 
cates that this instability is a function 
of the journal position since changing 
the loading causes the journal to move 
relative to the bearing. As shown in 
Fig. 2, the position of the journal is 
defined jointly by the attitude angle 
and the eccentricity which themselves 
are related. 

For sleeve bearings, there is one 
value of eccentricity for every value of 
attitude angle. The relationship which 
determines this value has been de 
duced analytically and substantiated 
experimentally. It is plotted in Fig. 3 
This curve is the locus of the journal 
center as the loading is varied. An 
increase in load causes the journal to 
move lower in the bearing; that is, at 
a smaller attitude angle and larger 
eccentricity. Therefore, instability can 
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pressure head; thus, a downward pressure on the journal is 


be caused by operating at an attitude 
angle that is too large, and a corre- 
sponding eccentricity that is too small. 
This seems reasonable since oil whip 
is, in effect, a cominuous rotation of 
the line of centers or a continuously 
increasing attitude angle in the direc- 
tion of shaft rotation at a specified 
angular velocity. At operating condi- 
tions calling for large attitude angles, 
the line of centers is more nearly hori- 
zontal making it easier for the line of 
centers to flip over and continue ro- 
tating 

Empirical data have shown that for 
attitude angles smaller than approxi- 
mately 40 deg, the bearing is stable 
and whip does not occur. Hence, a 


correlation between attitude angle and 
the bearing operating conditions, such 
as Fig. 4, will help design whip out 
of an installation. By substituting the 
bearing overating variables into the 
expression for the Sommerfeld Num- 
ber a value of eccentricity ratio can be 
determined; the attitude angle corre- 
sponding to this eccentricity ratio can 
be obtained from Fig. 3. Obviously, 
any change in the variables which 
comprise the Sommerfeld Number 
will effect a change in journal position 
and hence its stability. Therefore, 
these variables should be chosen such 
that the attitude angle is less than 40 
degrees, at journal rpm values above 
twice the shaft’s critical speed. 


Preventing Or Eliminating Oil Whip 


It was stated previously that two 
conditions are necessary for whipping 
to occur. These are (1) that a rotating 
member supported in sleeve bearings 
be running at an angular velocity in 
cxcess of twice its critical speed, and 
(2) that the bearing be lightly loaded. 
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By light loading is meant that the 
effective loading of the bearing is such 
that the attitude angle is greater than 
approximately 40 degrees. Thus, the 
simplest and most direct way of pre- 
venting whip is to have the operating 
speed less than 1.5 times the critical 
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created to provide a measure of self loading. One disadvan. 
tage besides its unidirectional characteristic, is the tendency 
for dirt and impurities present in the oil to accumulate at the 
dam and thus cause scoring of the journal. 


Fig. 7—This design has a non-cylindrical bore made by 
machining the bearing cylindrical with shims between the 
two halves. After machining the shims are removed. The 
departure from a circular cross-section is small as shown. Its 
anti-whip characteristic results from the fact that a converg- 
ing oil film space is provided in the upper bearing half as 
well as in the lower section. This slightly converging space 
causes a measure of self-loading, tending to stabilize the 
journal, by creating a pressure in the same manner as the 
load-carrying pressure is produced hydyo-dynamically in the 
lower half. To insure this convergence, the radii of the two 
halves extend beyond the clearance circle by a few mils. 


Fig. 8—“Tilting pad” or “pivoted shoe” type is the most de- 
pendable of the anti-whip bearings mentioned. It is usually 
made up of three or four segmental shoes, each pivoted at its 
mid point, so that the bearing configuration can change in 
accordance with the shaft equilibrium position. In all cases 
where it has been used it has proven successful in preventing 
or suppressing oil whip. Its chief disadvantage is that it is by 
far the most expensive to manufacture of any of the types 
shown. In spite of this, its use is justified in many cases. 


Fig. 9—“Axial groove bearing” has a cylindrical bore with 
three or more axial inlet oil grooves. A typical four-axial 
groove bearing is shown. The reason for its anti-whip charac- 
teristic is not at present understood. It has been shown from 
experience, however, that an axial groove bearing having 
more than the usual two inlet oil grooves acts to suppress oil 
whip. Numerous installations support this observation. 


shaft speed. Then whipping cannot 
occur. If the installation is such that 
the speed must be in this critical range, 
the next best insurance is to have a 
sufficiently high bearing loading. 

The most obvious way to increase 
loading is to decrease the projected 
area by shortening the bearing length. 
This again is not always feasible, since 
some bearings must operate satisfac- 
torily at high emergency outputs as 
well as at light normal conditions. 
Thus, if the bearing operating char- 
acteristics are so fixed that both of the 
conditions necessary for oil whip are 
present, anti-whip bearings such as 
those in Figs. 5 through 9 may be the 
only solution. The most effective of 
these is shown in Fig. 8; the second 
most dependable is the three-lobe de- 
sign, Fig. 5. The latter has been suc- 
cessful in suppressing oil whip in 
many cases where it occurred with 
plain cylindrical bearings. The axial- 
groove bearing, Fig. 9, has also been 
successful to a large extent; the pres- 
sure bearing and the elliptical bearing 
to a lesser extent. 

All of these special designs, how- 
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ever, require that a premium be paid 
for their ability to suppress the insta- 
bility. Each of the bearings shown 
requires higher oi! flow, produces a 
greater power loss, and is more ex- 
pensive than an ordinary sleeve bear- 
ing. Another common disadvantage is 
that no complete analysis has been 
made of these types, such as exists for 
plain bearings, so that their perform- 
ance cannot be reliably predicted ex- 
cept as indicated by actual test data. 


Summary 


The foregoing discussion deals 
mainly with prevention of oil whip in 
new designs. For machines already in 
use, the first step is to recognize whip 
when it is present. Most cases of this 
type are characterized by a troublesome 
vibration which cannot be eliminated 
or suppressed by a refinement of bal- 
ance. The first thing to check then is 
whether or not the speed is in the 
critical range. If the shaft’s critical 
speed is not known, it can be deter- 
mined experimentally by plotting a 
curve of vibration amplitude versus 


speed; a peak in vibration — 


will occur at this point. The vibration 
frequency «an be measured with a 
Frahm vibration indicator. If the fre- 
quency of the vibration is close to 
twice the critical speed of the shaft 
and the vibration frequency remains 
relatively constant at this frequency as 
the shaft speed is varied in the oil 
whip speed range, the instability is 
being caused by oil whip. Its preven- 
tion or elimination then can be at 
tacked by any of the methods that 
were outlined previously. 
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Modified Geneva Drives and 


These sketches were selected as practical examples of uncommon, but often useful mechanisms. Most 
of them serve to add a varying velocity component to the conventional Geneva motion. The data 








Fig. \—(Below) In the conventional external Geneva 
drive, a constant-velocity input produces an output con- 
sisting of a varying velocity period plus a dwell. In 
this modified Geneva, the motion period has a constant- 
velocity interval which can be varied within limits. 
When spring-loaded driving roller a enters the fixed 
cam 4, the output-shaft velocity is zero, As the roller 
travels along the cam path, the output velocity rises to 
some constant value, which is less than the maximum 
output of an unmodified Geneva with the same num- 
ber of slots; the duration of constant-velocity output is 
arbitrary within limits. When the roller leaves the cam, 
the output velocity is zero; then the output shaft dwells 
until the roller re-enters the cam. The spring produces 
a variable radial distance of the driving roller from the 
input shaft which accounts for the described motions. 
The locus of the roller’s path during the constant- 
velocity output is based on the velocity-ratio desired. 


Output 











Input Fig. 2—(Above) This design incorporates a planet gear 
in the drive mechanism. The motion period of the out- 
put shaft is decreased and the maximum angular vel- 
ocity is increased over that of an unmodified Geneva 
with the same number of slots. Crank wheel a drives 
the unit composed of plant gear 6 and driving roller c. 
The axis of the driving roller coincides with a point on 
the pitch circle of the planet gear; since the planet gear 
rolls around the fixed sun gear d, the avis of roller 
describes a cardinid e. To prevent the roller from in- 
terfering with the locking disk f, the clearance arc g 
must be larger than required for unmodified Genevas. 














Saronian Carton Machine Co., Dreaden, Germany 











Fig. 3—A motion curve similar to that of Fig. 2 can be 
derived by driving a Geneva wheel by means of a two- 
crank linkage. Input crank a drives crank 6 through 
link ¢. The variable angular velocity of driving roller 
d, mounted on 6, depends on the center distance L, and 
on the radii M and N of the crank arms. This velocity 
is about equivalent to what would be produced if the 
input shaft were driven by elliptical gears. 
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Special Mechanisms SIGMUND RAPPAPORT 


were based in part on material and figures in AWF und VDMA Getriebeblaetter, published 
by Ausschuss fuer Getriebe beim Ausschuss fuer wirtschaftiche Fertigung, Leipzig, Germany. 





Fig. 4—(Left) The duration of the dwell periods is 
changed by arranging the driving rollers unsymmetri- 
cally around the input shaft. This does not affect the 
duration of the motion periods. If unequal motion pe- 
riods are desired as well as unequal dwell periods, then 
the roller crank-arms must*be unequal in iength and the 
star must be suitably modified; such a mechanism is 
called an “irregular Geneva drive.” 
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Fig. 5—(Below) In this intermittent drive, the two 
rollers drive the output shaft as well as lock it during 
dwell periods. For each revolution of the input shaft 
the output shaft has two motion periods. The output 
displacement ¢ is determined by the number cf teeth; 
the driving angle, ¥, may be chosen within limits. 
Gear a is driven intermittently by two driving rollers 
mounted on input wheel 6, which is bearing-mounted 
on frame c. During the dwell period the rollers circle 
around the top of a tooth. During the motion period, a 
roller’s path d relative to the driven gear is a straight 
line inclined towards the output shaft. The tooth pro- 
file is a curve parallel to path d. The top land of a 
tooth becomes the arc of a circle of radius R, the arc 
approximating part of the path of a roller. 


Fig. 6—This uni-directional drive was developed by 
the author and to his knowledge is novel. The output 
shaft rotates in the same direction at all times, without 
regard to the direction of the rotation of the input 
shaft; angular velocity of the output shaft is directly 
proportional to the angular velocity of the input shaft. 
Input shaft a carries spur gear c, which has approxi- 
mately twice the face width of spur gears f and d 
mounted on output shaft 6. Spur gear c meshes with 
idler e and with spur gear d. Idler e meshes with 
spur gears c and f. The output shaft 6 carries two free- 
wheel disks g and b, which are oriented uni-direction- 
ally. 

When the input shaft rotates clockwise (bold arrow), 
spur gear d rotates counter-clockwise and idles around 
free-wheel disk 5. At the same time idler e, which is 
also rotating counter-clockwise, causes spur gear f to 
turn clockwise and engage the rollers on free-wheel 
disk g; thus, shaft 6 is made to rotate clockwise. On 
the other hand, if the input shaft turns counter-clock- 
wise (dotted arrow), then spur gear f will idle while 
spur gear d engages free-wheel disk h, again causing 
shaft 6 to rotate clockwise. 














Product Engineering — February, 1953 





Fig. 1—Cross-sections of lap welds enlarged 20X to show the flow characteristics. They also emphasize the importance of 
using the proper amount of deformation. About 35 percent deformation was used in (a) and there is a true weld only at 
the center. In (b) the deformation was increased to about 60 percent and the weld area has increased by several times. 
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Fig. 2—Recently developed butt weld needs no pre-cleaning. Sample in foreground has flash re- 
moved and was drawn to a smaller dia. after welding. Location of weld cannot be seen. 


Putting the Squeeze on 


These are the first basic design data on cold welding that have been made 
available. Although primarily concerned with specific aluminum alloys, they 
incorporate a critical evaluation of the advantages and limitations of the 
process itself and indicate those factors which require additional study. 


NORMAN GROSSMAN 


Republic Aviation Corporation 


UNTIL RECENTLY many reputable en- 
gineers and metallurgists insisted that 
it was not possible to weld two metal- 
lic surfaces merely by applying pres- 
sure. In a strict sense, they were 
correct. Cold welding involves more 
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than applying pressure. It is based 
on a rigid analysis of the flow of 
metals and the development of special 
tools to produce the deformations re- 
quired to direct this flow into a true 
weld. 

The importance of this process, par- 
ticularly as applied to aluminum, stems 
from the following advantages: 


(1) Joints are efficient and, as 
shown in Fig. 3, often are as strong 
or stronger than the metals being 
joined. The reason is that the weld 
area does not have the cast structure 
characteristic of other welding proc- 
esses, but is actually work hardened 
to some degree. 

(2) Welds respond to heat-treat- 
ment if the parent metals do. 

(3) Dissimilar materials can be 
joined, such as aluminum to copper, 
silver, lead or nickel. 

(4) Thin sheets can be bonded 
readily to thick sections. 

(5) Equipment is simple and inex- 
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Fig. 4—Typical ex- 
amples of dissimi- 
lar metals joints. 
Can (above) is a crystal container; Silver 
contact (right) is welded from rear to re- 
duce the silver needed and improve bond. 
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Fig. 3—Upper curves shows that strength of butt weld of 4 in. 
electrical purity aluminum rod with flash intact is higher than 
that of parent metal. Mean strength of parent rod is 858 pounds. 
The abscissa represents various combinations of sheet thicknesses. 
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Cold Welding 


pensive. Hand tools similar to con- 
ventional pliers can be used for small 
dia wire and thin sheets, conventional 
fly presses are satisfactory for thicker 
parts, and power presses are needed 
only for large and heavy pieces. 

(6) Welder needs no special skill. 

(7) Can be adapted to oo 
that are physically impossible with 
other forms of welding. Thin sections 
like aluminum foil, for example, can- 
not be welded by methods employing 
heat because of the danger of burning 
the foil. For the same reason, heat 
may be a disadvantage when welding 
thick to thin sections. 
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On the other hand, the principle 
factor that has limited the applica- 
tions of cold welding to date has been 
the need for more fundamental data 
and the development work necessary 
to produce tools and procedures suit- 
able for different types of applica- 
tions. The basic factors which ulti- 
mately will determine the extent to 
which it can replace other methods of 
fastening include such parameters as 
surface preparation, weldable mateti- 
als, allowable sheet thicknesses and 
deformations, bearing pressure, rate of 
application of pressure, and tool 
design. These will be discussed in 
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detail. The principle basis of this dis- 
cussion is a series of tests made at Re- 
public Aviation under Air Force con- 
tract to investigate the possibility of 
using cold welding in aircraft struc- 

Therefore, these data apply to 
welds on sheets and _ structural 
alclad 24SO unless otherwise noted. 
Commercially pure grades have been 
used exclusively up to now because 
they are easier to weld. The basic 
principles, however, are the same 
the primary difference being that the 
higher strength alloys are more difh 
cult to weld since they require larger 
deformations. 
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Percent reduction in thickness 


Fig. 5—Variation of u!timate load of single weld 
with percent reduction in total thi for com- 
mercially pure grade of aluminum sheet-stock. 
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Fig. 7—Percent reduction in total specimen thick- 
ness for maximum weld strength is shown for dif- 
ferent thicknesses of 24SO aluminum alloy sheet 
and the different tool dimensions indicated. 
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Tool 
Length Thickness 


0.325 0064 
0325 0064 
0.325 0.064 
0.325 0.064 


Sheet thickness 
0.040 x 0.040 
0.040 X O05! 
0.05! Xx 0.05! 
0040 x 0.064 


Fig. 6—Typical data showing effect of percent re- 
duction in thickness on the ultimate strength of the 
weld for 24SO aluminum alloy sheets. Concave 
shape of curves indicates there is an optimum value 
of percent reduction for each of the four cases. 
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Fig. 8—Typical curves of maximum ultimate load 

vs total specimen thickness indicates that 0.0115 in. 

is the optimum total thickness for these tool sizes 

and rectangular welds on 24SO aluminum alloy. 
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sults 


have been obtained with time 


Surface Preparation 


Because the nature of this process is 
the forcing of metals to flow together 
to form a weld, the surfaces to be 
joined must be free from such con- 
taminating elements as grease and 
dirt. For aluminum sheets, wire brush- 
ing to remove the oxide coating, is re- 
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by wire rushing adds nothing in terms 
of strength. Also, surface preparations 
commonly used with spot welding 
have proved unsatisfactory. 

As a general rule, it is desirable to 
weld as soon after cleaning as possible. 
Where care was taken to avoid con- 
tamination, however, satisfactory re- 


lapses of a day or longer. 

As contrasted to the requirements 
for joining sheets, lead, copper and 
aluminum wire can now butt 
welded as shown in Fig. 2 without a 
separate cleaning operation. This was 
accomplished by developing tools that 
trim the ends of the wires just before 
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welding to insure proper contact. 

An interesting characteristic of cold 
welding is that poor quality bonds are 
almost impossible. If the surfaces are 
cleaned properly, sufficient pressure 
is pono and a suitable die is used, 
a perfect weld will result, but if there 
is any degree of contamination, the 
parts will not bond and the operator 
will know at once. 


Weldable Materials 


Because the amount of deformation 
required to produce satisfactory bonds 
increases with stronger materials, prac- 
tical considerations now limit the 
metals which can be cold welded. 
When the yield point exceeds about 
30,000 psi, the strength factor of the 
bond falls off. Aluminum, copper, 
Duralumin, lead, nickel, and zinc have 
all proved applicable. Also, combi- 
nations of dissimilar metals such as 
copper to aluminum are now pro- 
duced readily as illustrated by Fig. 4. 
At present the process is not particu- 
larly suitable for ferrous metals, al- 
though it has been demonstrated as a 
practical possibility. If strength is not 
important, as for hermetic seals, some 
alloys with yield points of about 50,- 
000 psi can be joined. 

The success with aluminum and its 
alloys is of particular importance be- 
cause of the difficulties and expense 
associated with welding them by other 
means. Obviously, however, all alu- 
minum alloys are not satisfactory in 
view of the previously mentioned re- 
striction imposed on yield strength. 
For example, a series of tests on 
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sheets of Alclad 24S-T3 a high 
strength, heat treated alloy, were all 
unsuccessful. Weld formations were 
obtained for sheet reductions of the 
order of 90 percent, but these were 
accompanied by cracking of the sheets 
in all cases. Similarly, the high yield 
strength of 75ST aluminum, about 70 
ksi, eliminate it at present for load 
carrying parts. On the other hand, no 
difficulties were encountered with Al- 
clad 24SO, an annealed aluminum al- 
loy with a yield point of 14 ksi, in 
the combinations of tool size and sheet 
thickness described in following sec- 
tion. Table I gives a general com- 
parison of the weldability of several 
common alloys. 

As brought out in the previous sec- 
tion, the percent deformation is a criti- 
cal factor. To analyze this parameter 
further, curves of sheet Alcon 
are plotted against the ultimate 
strength of a single weld in Fig. 5, 
for a commercially pure aluminum and 
in Fig. 6 for 24SO in various combi- 
nations of sheet thickness. These 
curves are all concave downward, indi- 
cating that there is an optimum sheet 
reduction for which the weld strength 
is a maximum. 

By cross plotting the data of Fig. 6 
and similar formation for other tool 
sizes, Fig. 7 shows how the percent 
reduction in sheet thickness for maxi- 
mum weld strength varies with sheet 
thickness for 24SO Alclad. Since these 
curves are parallel straight lines, it is 
seen that an increased percent reduc- 
tion in thickness is required as the 
sheet thickness itself is increased. 
With commercial aluminum, this char- 
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Welding pressure required psi. x 10° 


acteristic applies only when the thick- 
ness is about 3 inch or more 

Graphs of the maximum weld 
strength verses sheet thickness for 
three tool sizes are plotted in Fig. 8. 
These curves have a maximum strength 
at a total sheet thickness of 0.115 in., 
indicating that the 0.064-0.051 in. 
combination is best for a rectangular 
tool 0.64 in. thick and this aluminum 
alloy. Although only 24SO was used 
to get the data in Figs. 5-7, similar 
trends—though different magnitudes 

can be expected for other alloys. 


Bearing Pressure 

The basic requirement for bearing 
pressure is that it exceeds the yield 
strength of the material. The tool size 
and shape and the section thicknesses 
are the main factors that determine 
the degree by which this value must 
be exceeded. 

The pressures required with 24SO 
aluminum for three different tool 
sizes are presented in Fig. 9 as a func- 
tion of the percent reduction in sheet 
thickness. Pris indicates that total 
thickness rather than the thickness of 
the individual sheets is critical. 

To investigate the effect of varying 
the rate of application of pressure, 
welds made in approximately five sec- 
onds were compared on the basis of ul- 
timate load with welds made by ex- 
tending the welding time to one min- 
ute. The same tool and deformation 
were used in both cases. The results 
of these tests indicate that pressure 
rate has no measurable effect on ulti- 
mate strength for the range tested. 
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Fig. 9—Bearing pressures required to cold weld 24SO aluminum sheets are shown as functions of 
the percent reduction in total thickness. Fig. 4 gives the percent reduction for maximum strength. 
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Fig. 10-—Heat treatability of welds is shown 
| in (a) for two 0.051 in. sheets anc a 
+1. 1} rectangular tool 0.375 x 0.064 in. as com- 


_Welded, heot treated and pared, (b) to that of the parent material. 
artificially aged (245-T6) 
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Fig. 11—Effect of tool length on load capacity is shown in (a) for 24SO alu- 
minum sheets of 0.064 and 0.051 in. thickness. Variation of percent reduction 
in thickness for maximum load is given in (b) for the same sheets. Curve 


shows the effect of 
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Post-Weld Heat-Treatment 


As noted previously, one of the ad- 
vantages of cold welding is that it is 
the only form of welding aluminum 
that shows any response to heat treat- 
ment. The properties of the parent 
metal remain unchanged except for 
the effects of a slight cold working. 
The data represented by Fig. 10(a) 
indicate that both solution and pre- 
cipitation types of treatment are ef- 


fective; the increases in static strength 
for these specimens are 16 and 52 
respectively, over welds in the an- 
nealed condition. Although these in- 
creases are less than the corresponding 
gain in the basic material resulting 
from heat treatment, Fig. 10(b), they 
are large enough to have practical 
significance in many applications where 
this alloy is now being used. 


Die Design 


The importance of a proper die 
size and shape cannot be overempha- 
sized. In general, the width must be 
chosen to provide satisfactory flow 
characteristics and the length must be 
controlled to provide adequate total 
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joint strength in view of the reduced 
cross-sections. Fig. 11(a) and (b) 
show typical variations of maxi- 
mum load capacity and _ percent 
reduction required for joining 24SO 
sheets 0.064 and 0.051 in. thick. Data 
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for the effect of width variations for 
this alloy are not available, but Fig. 
11(c) shows typical data for a 99.8 
percent commercial aluminum. 

A limitation to the use of rectangu- 
lar welds, however, is their obvious 
suspectibility to fatigue cracks. To 
improve this rounded corners, as illus- 
trated in Fig. 5, are preferred. Circu- 
lar welds are now used on wires and 
small rods, Fig. 12, but have not 
proved suitable for joining sheets. 

In general, the proper basis for de- 
termining the necessary tool design 
data should include a set of curves of 
maximum ultimate load and the corre- 
sponding percent reduction in sheet 
thickness plotted as a function of tool 
length or diameter for different thick- 
ness combinations. Additional data 
on the required press capacity can 


- February, 1953 





ae 


act A « 
FOR; 


f 


























Fig. 14—Typical types of welds now being used. 
Others are being developed constantly. 


Fig. 15—Using heated dies on heat-treated alu- 


minium alloy 
the strength 


ces welds with 80 percent of 
the parent material. Room tem- 


perature bonds would carry only a small load, if 
any, using today’s techniques. 


Fig. 13—Extrusion type welds on aluminum containers provide 


both strength and hermetic seals by using a step construction. 
Inner section gives strength and the outer portion is the seal. 


Fig. 12—Al rods fabricated into mesh by using circular welds. 


be presented by curves of bearing 
pressure required for optimum reduc- 
tion as a function of tool dimensions. 

The importance of maintaining ac- 
curate tool alignment was also empha- 
sized by these tests. Unless adequate 
support was provided, the upper tool 
shifted laterally with respect to the 
lower half, causing the sheet to rise 
on one side of the weld and to be 
depressed on the other 

For welding sections besides sheets, 
many other desirable weld shapes have 
been developed. Figs. 13 and 14 il- 
lustrate a few other types which are 
now being used. Others are being de- 
veloped constantly to meet the needs 
of different applications. 

Because of its potential to replace 
more expensive and cumbersome meth- 
ods, cold welding offers substantial 
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economic advantages in many appli- 
cations. Complete data to support tais 
argument are not yet available. 

Economically, the principal factors 
in favor of this method are the sim- 
plicity of the equipment required, the 
speed of the process and the elimina- 
tion of the need for skilled workers 
The dies in themselves are not expen- 
sive to produce since commercial steels 
are usually satisfactory and exacting 
tolerances are not required. 

The future of this process is inti- 
mately related to the need for more 
fundamental research and the develop- 
ment of tools and procedures that are 
suitable for mass production use. For 
example, one factor that has been a 
disadvantage in some applications is 
the need for cleaning sheets by wire 


brushing. With high strength alloys 


of aluminum and other materials, the 
large percent reductions required to 
produce satisfactory welds restricts 
their use at present. One possible so- 
lution to the latter type problem may 
be the use of heated dies. As shown 
in Fig. 15, 24ST4 a heat-treated Al- 
clad with a yield point of approxi- 
mately 37,000 psi, can be welded satis- 
factorily if the dies are heated to 
600 F. The maximum shear strength 
in a single weld of this type was 900 
lb, or about 80 percent of the parent 
metal shear strength 
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graphical illustrations, and to their parent 
organization, The General Electric Co., Lid., 
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The battery and potentiometer circuit supplies a fixed value of 
bias to the grid and determines the mean value of the regulated 
anode current. If the unregulated voltage input exceeds the regulated 
output voltage value, the anode current increases. This increases the 
negative bias and holds the current constant. Conversely, a decrease 
in input voltage will decrease the bias so that the current will 
increase. 

For a given input voltage variation the anode current I, and the 
voltage drop across the feedback resistor will be approximately con- 
stant. The regulation is determined by the resistor value and 
the amplification factor of the tube. The output voltage of this type 
may not vary more than one volt for a 20 v change in input voltage. 
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When the control switch is closed, the condenser C, charges to a 
potential that is the same as the voltage drop across resistor R,. The 
time delay period is initiated by opening the control switch which 
permits the condenser to discharge through the potentiometer R2. 
The negative potential on the condenser and grid decays until 
the anode current increases to a value sufficient to operate the relay. 

The time period is the duration of time that elapses between the 
opening of the control switch and operation of relay. The time can 
be adjusted by varying Re. The relay contacts can be either normally 
open or closed. It is seldom used for time periods exceeding one 
minute because of inaccuracies caused by condenser leakage. The 
reset time is almost instantaneous. 
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The voltage pulse may be used for triggering or initiating opera- 
tion in control circuits of apparatus. 

The circuit is similar to the pulse forming diode circuit except 
that the top of the wave form is flatter because of the flow of grid 
current. 

Peak-clipping or the generation of a rectangular alternating cur- 
rent voltage wave form can be obtained by using two tubes. The 
square wave form may then be used to check the performance of an 
amplifier or transformer. 
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To obtain stable frequencies in excess of 10 megacycles, which i: 
the practical limit for a crystal oscillator, a frequency-multiplier 
can be used. The input resonant circuit should be tuned for the input 
signal frequency and the anode resonant circuit should be tuned for 
an integral multiple of the input frequency. The anode circuit then 
offers a high impedance to the desired harmonic and a very low im- 
pedance to the fundamental and other harmonic frequencies. How- 
ever, in the series resonant circuit the desired harmonic produces a 
voltage output that is predominant over that of any of the other 
frequencies. Frequencies of m times the fundamental or input fre- 
quency can be obtained with approximately 1/n times the power 
output of a normally operated Class C amplifter. 





Focusing Up 





High vo/ltag 
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Massive onode 





When electrons which are moving at a high velocity 
strike a metallic target (anode), the impact will result 
in a radiation of short electromagnetic waves which are 


known as x-rays. 





X-ray wave lengths are so short that they will pass between the 
lattice-like structure of elements and compounds. However, when 
they strike an atom they are deflected. Denser substances cast 
shadows on photographic film or on a fluorescent screen. 

X-rays provide a nondestructive means for medical examinations, 
inspection of industrial products, etc. The accelerating potential be- 
tween the cathode and the anode is 300,000 v or more. 

As the greater portion of the energy of the electron stream is con- 
verted into heat when the electrons impinge upon the anode, the 
anode must be massive and suitable for conducting away the heat. 
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Fig 1—Typical aluminum honeycomb struc- 


ture. Having higher 


strength properties 


than other honeycomb or foamed structures, 
aluminum honeycomb is being used both in 


and outside of the aircraft field. 


Reinforcements necessary 
only when extremely 
high strength is required 








iy ocal reinforcements 
if necessary 


Aluminum Honeycomb 
Sandwich Structures 


THE AIRCRAFT INDUSTRY, which has 
pioneered the development and use of 
high strength, light-weight construc- 
tions, has in the past few years inves- 
tigated several types of panel or sand- 
wich members for both primary and 
secondary structures. First was the 
fabric honeycomb sandwich, which 
was developed by The Glenn L 
Martin Company 

During this post-war period, interest 
also focused on foamed plastic rein- 
forced structures (see Product Engi- 
neering, Oct. 1952) and on aluminum 
foil honeycomb sandwiches. This latter 
construction, also pioneered by the 
Martin Co., is In quantity pro 
duction for such parts as aircraft floor- 
ing, bulkheads, partitions, ducts, doors, 
ailerons, trim tabs, and leading edge 


now 


184 


slats, and for guided missile wings 
and radar reflectors. 

Compared to fabric core honey- 
comb structures, aluminum foil has 
several advantages. Its high specific 
strength values in shear and compres- 
sion, extremely high shearing modu- 
lus, resistance to corrosion and fungus 
growth, high strength under various 
environmental conditions such as ex- 
tremes in temperature and humidity, 
and its availability in a range of densi- 


ties make it adaptable to efficient de- 
sign for many applications. 

Except in some constructions such as 
specialized low density cores its com- 
pressive strength is higher than either 
foamed plastic structures or fabric core 
honeycomb, and can be more rigidly 
controlled than most foams. In addi- 
tion, reinforcements can be added in 
the form of reinforcing strips through 
the center of the core to improve 
strength in localized sections 


Construction of the Sandwich 


A structural aluminum sandwich 
consists of two high strength thin 
facings separated by a low density 
aluminum foil core. The core and 
facing are bonded with heat and pres- 


sure into an integral panel using a 
thermosetting synthetic resin adhesive. 

The core, which is being produced 
under license by Honeycomb Company 
of America, Bridgeport, Conn., U. S. 
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Fig 3—Straight aluminum honeycomb 
panel (A) with reinforced edging, spliced 
section, and inserts for attachments; and 
(B) airfoil sections as might be used for 
aircraft or missile structure. The method 
of producing these latter sections is dis- 
cussed thoroughly in the text and shown 
in subsequent illustrations. 
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Fig. 2—Horizontal band saw used in 

honeycomb core. However, for slicing flat sheets of 
core, a regular high speed band saw is preferted and 
always used. Tolerances on the order of +0.005 in. 


or better are practical on production runs, : 


Developed several years ago by The Glenn L. Martin Company and now in quantity production for 


aircraft and guided missile use, aluminum honeycomb-aluminum facing sandwiches have applica- 


tion potential whenever (1) a high strength to weight ratio and/or (2) high rigidity structures are 


required. Construction, application, and design data presented herein have been supplied by the 


engineering department of Glenn L. Martin and are aimed at establishing parameters of use not 


only in aircraft but in other fields. 


Included are data on 


construction, 


process control, 


effect of density on crushing and shear strength, and typical design and joint details. 


Plywood Corp., N. Y. C, and Aircraft 
Die Cutters of Los Angeles, Calif, can 
be obtained in }, and 3 in. hexagon 
cells, and experimentally, in 4, %, 
and 3 in. cells. The greater the cell 
density, of course, the higher the 
strength ; conversely, the lower the den- 
sity, the more economical is the con- 
struction. With the larger cell sizes, 
the bond strength suffers somewhat 
but, using a dry film adhesive, is suf- 
ficiently strong for many of the air 
craft applications 

Foil is fabricated of 3-S aluminum 
in H-18 or H-19 condition and must 
meet minimum strength requirements 
of 19,000 psi. Thicknesses range from 
0.001 to 0.006 in. + 10 percent; 
with heavier gages, there is some 
danger of spring-back and nonuni- 
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form bonding. This foil, chemically 
clean, is run through a series of pierc- 
ing rolls, an operation necessary to 
provide vents for escape of the gases 
during curing of the adhesive. The 
foil is then flattened and corrugated, 
after which adhesive is applied to the 
crest on one side and then on the 
other. Next the foil is layed crest up- 
on crest, and cured at temperatures on 
the order of 300 F. 

The facing material, also bonded by 
a phenolic adhesive, is next applied 
Here aluminum—either 24S-T3 or 
75S-T6—is preferred because of its 
high strength and light weight. The 
thickness varies from 0.012 to 0.125 
in., although lighter gages (0.016, 
0.020, 0.025, and 0.032) are more fre- 
quent in aircraft applications. The 


heavier gage tacing frequently is used 
on the compression side of panels 
with high bending moments. Floor 
panels in all cases should have heavier 
gage facings on the walking side with 
a minimum of 0.020 in. for covered 
or light panels and from 0.032 to 
0.064 in. for heavy service conditions 
on exposed surfaces. Bottom facings 
are 0.016 inch for average 
conditions 

Magnesium facing is not as durable 
as aluminum facing and will not ab- 
sorb concentrated load shocks as well. 
It is not recommended for flooring 
as it is easily damaged, but it may be 
used for partitions and panels which 
are lightly loaded 

Plywood facings are not generally 
satisfactory for stressed panels, but 


service 
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Table I—Nominal Densities and Properties of Aluminum Honeycomb Cores 





Nominal Core Density * 





Nominal 
Foil 
Thickness, 

in. Lb /cu. ft. 


0.002 
0.003 
0.004 
0.005 
0.006 


2.98 
4.18 
5.36 
6.54 
7.74 








0.00172 
0.00242 
0.00310 
0.00378 
0.00448 





Shear Strength, psi 
Crushing 


Mechanical Properties 


Modulus of Rigidity, psi 





Parallel 
to Core to 


strength, 
psi 





—and while 
been accept 





Perpendicular 
Core 


Curves for these values are repro- 
duced below. Values are minimum 
—not recommended design values 
roposed, have not yet 
as industry standards. 


Parallel | Perpendicular 
to Core to Core 
24,000 9 ,500 
35,000 15,000 
95 ,000 25,000 
70,000 23 ,000 
93 ,000 23 ,000 











* Due to variations encountered during manufacturing, weight may vary by +6.0 percent 
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Fig 4—Effect of core density on crushing strength (A) and shear strength (B) of aluminum honeycomb cores. 
Curves are minimum requirements as specified in Aircraft Industries Assn Report ARTC-5, Sept. 1952. 
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Fig. 5—Recommended direction of cores for honeycomb 


Undesirable 


panels. Shear strength is approximately 


twice as high when loading is parellel to the cell axis, and even greater in the side direction. 


stainless steel has been used for such 
applications, and also for facings on 
propellar blades. In only rare in- 
stances would facings other than metal 
be used with aluminum cores, since the 
function of the facing is to provide 
stiffness, stability, configuration and 
strength to the sandwich, and in some 
cases, surface smoothness or abrasion 
resistance. However, phenolic cloth 
laminates or glass fiber laminates are 
satisfactory with aluminum honeycomb 
wherever a non-metallic surface is 
required for abrasion resistance or 
electrical insulation. In any case, since 
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the strength of the structure depends 
considerably on the face these line 
sheets must be free from wrinkles, 
dents and other surface defects to pre- 
vent premature failure. 

The ratio of core to facing thickness 
of the sandwich panel varies with its 


functional requirements. Where ri- 
gidity is of primary importance the 
ratio of thickness of core to thickness 
of panel is generally about 0.95. 
Panels that carry bending stresses 
primarily, such as floor panels, can be 
designed with the compression or top 
side of a heavier gage than the tension 


or bottom side. This ratio of top 
facing to bottom facing should not ex- 
ceed 2 to 1. 

Facings of different materials should 
not be used on a sandwich panel that 
is bonded with heat as the different 
rates of thermal expansion will cause 
the panel to —— upon cooling. 

The honeycomb is cut to the desired 
thickness, of course, prior to the face 
bonding operation. This cutting or 
slicing — is performed on a 
horizontal band saw, Fig. 2, for con- 
toured panels. For slicing flat sections, 
a standard vertical high speed band 
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saw is used. Tolerances on slicing 
can be held to +0.005 in. or better 
whether the core is straight, contoured 
(Fig 3) or tapered. 

Contoured honeycomb panels are 
normally bonded by bag or blanket 
molding in an autoclave at pressures 
ranging from 20 to 100 psi, or in an 
oven under a vacuum pressure of ap- 
proximately 14 psi. In bag molding, 
the assembly is placed in a bag of 
neoprene coated fabric and sealed. A 
vacuum is applied and the bag is 
placed in the oven or autoclave. 
Blanket molding consists of using a 
neoprene coated fabric blanket sealed 
to a metal plate or metal contour tool 
with zinc chromate paste or by clamp- 
ing action. A vacuum is — and 
procedure as for bag molding fol- 
lowed. Slightly contoured panels can 
also be bonded in a press, but expen- 
sive dies are required. 

Panels can be bonded of single or 
double curvature with formed alu- 
minum foil core of constant or tapered 
thickness. The facings are pre-formed 
to contour and the core formed by 
hand to the contour of the facings. 
The panel is then bonded by methods 
described above. Examples of this type 
panel are wing covers and blankets, 
stabilizers and fin blankets, leading 
edge assemblies, and fuselage panels. 

Panels of any desired length or 
width can be made by splicing the 
core. When the splice is perpendicular 
to the core direction, one method is 
to nestle the crests of one slice of the 
core into the valleys of another. Longi- 
tudinal joints are made by interlocking 
the edges of core sections. Each lamin- 
ation must be overlapped to provide 
core continuity, but the location and 
nature of core splices usually need not 
be indicated on a drawing unless they 
are structurally critical. If critical, 
they should be outlined and a note 
added to that effect. 

The adhesive, a vinyl phenolic de- 
veloped by the Martin Co. and made 
by Bloomingdale Rubber Co., and 
U. S. Plywood Co., is used to bond to- 
gether both the honeycomb shaped foil 
segments and to bond the core to the 
facing sections. It develops high 
shear and tensile strength, has good 
creep resistance at temperatures up to 
160 F, has good resistance to humidity, 
and is relatively insoluable in organic 
solvents. In the past, the adhesive was 
normally brushed or roller coated on 
the core to a weight of about 8/100 
ib per sq ft, and was sprayed on metal 
facings. But the dry film adhesive is 
proving more economical and is pro- 
ducing bonds of higher quality, and 
therefore is gradually being more 
widely adopted for many of the various 
aircraft structures. 
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Properties of Aluminum Honeycomb Panels 


Mechanical properties of aluminum 
honeycomb structures are governed by 
several variables: gage of the foil, cell 
size, gage and type of facing material 
among others. However, since strength 
varies directly with core density, this 
factor is used in preliminary calcula- 
tions aimed at establishing core spec- 
ifications. From Table I, nominal 
core density can be obtained for vari- 
ous thicknesses of foil. These can be 
related to properties as shown in the 
table or in Fig 4. 

As will be noted from the curves, 
the core has directional properties. 
Both the shear strength m shearing 
modulus are higher—approximately 
1.8 times—with the core direction 
parallel to the panel than across it. 
This results in lower shear deflection 
and higher strength, the opposite of 
which would prevail with the core 
direction perpendicular to the span. 

Higher compressive strengths can 
be obtained by densifying the core 


or by cell reinforcement, Fig 6. The 
first method, which is often used at 
the edge of panels to resist edge dam- 
age, consists of crushing the cells into 
a solid mass. 

The second method consists of run- 
ning a reinforcing strip through the 
center of the core. An increase of 
about 100 percent in compressive 
strengths is obtained parallel to the 
cell axis. An irregular pattern is often 
specified for such reinforcements in 
order to obtain a better distribution 
of applied stress. The reinforcement 
is a strip of soil of a heavier gage 
or the same gage as the core, and is 
made of the same material. Most 
prevalent use of this type of rein- 
forcement in aircraft would be in floor 
panels where they pass over supports, 
or in the leading edge section of a 
wing where the molding pressure 
would not be parallel to the cell axis 
and thus tend to crush the core from 
the side unless it were reinforced. 


Fig 6—T-vo methods of increasing strength in localized areas: (Below) 
crushing or densifying the core; and (above) reinforcing the core with 
stringers through the center. (See also Fig 1). Note the irregular pattern 
in panel in the foreground above, and the contour of the top structure. 
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Design Considerations 


In attaching sandwich panels to the 
framework of aircraft or to similar 
parts, facilities must be provided for 
transferring the stresses concentrated 
at these attachments. In most struc- 
tural applications, local reinforcements 
are incorporated during fabrication. 
On lightly stressed parts, however, 
subsequently inserted reinforcements 
are satisfactory. 

Edgings—Panel edging is used be- 
tween the panel faces for appearance, 
protection of the core from moisture 
and foreign matter, protection during 
handling, and to provide a means of 
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installation. When edge _reinforce- 
ments extend all around the panel, 
they should be provided with vent 
holes for the escape of gases during 
bonding. These vents should later be 
filled with plastic wood or sealing 
compound EC 801, made by Minne- 
sota Mining and Manufacturing Com- 
pany. This same sealing compound is 
used when no edge reinforcement is 
necessary or when the core is densified 
around the edges. 

Aluminum edgings in the form of 
bent-up channels, extrusions, or solid 
bars, Table II, are the most satis- 


factory for aluminum faced panels. 
Wood is somewhat less satisfactory 
than metal because of its different 
expansion rates under heat. After 
bonding, a stress is set-up in the metal 
facing due to the inability of the wood 
to contract upon cooling. This some- 
times causes buckling or wrinkling in 
panels having long and/or discontinu- 
ous edging. The wood that produces 
the least stress is end-grain mahogany. 
Plywood, with plies normal to the 
metal facings, is also satisfactory; pop- 
lar plywood is preferred because it is 
lighter and cheaper than the mahog- 
any type. 

Flat panels with contoured edgings 
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present special problems when ply- 
wood is used with the plies perpen- 
dicular to the facing. It is possible 
that on long, narrow edgings with a 
large amount of contour, the plies 
eventually line up across the width of 
the edging instead of lengthwise. This 
gives rise to excessive breakage of 
edging strips during fabrication of 
the panel. Therefore, on long con- 
toured edgings, it is advisable to make 
them up of several pieces, none of 
which has an angle greater than 30 
deg between the plies and a tangent 
to the contour. On drawings note that 
all the wood edging in contact should 
be glued together in sub-assembly or 
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notched and stapled together prior to 
bonding. 

Phenolic edging is heavier and more 
costly than wood. However its thermal 
expansion rate is closer to that of alu- 
minum and thus less stress is pro- 
duced in the facings when bonded to 
metal. High compressive strength 
makes it a satisfactory edging for at- 
tachment purposes. 

The use of densified core for edg- 
ings increases the resistance of the 
parel to local crushing such as en- 
countered in a floor panel over its 
supports. It is not satisfactory, how- 
ever, for use in making attachments 
unless washers or backing strips are 


provided to distribute high local crush- 
ing forces. The edging is either a 
separate of core densified and 
laid in the core blanket, or the core 
itself can be made oversize and densi- 
fied along its edge during fabrication. 
Densified core which follows a contour 
or forms a ring around a hole must 
be a separate part. 

Formed edging thus can be made 
by crushing the edge of the sandwich 
panel or by forming one or both facing 
sheets along the edge of the panel. 
The advantage of the first method is 
that standard panels can be used, de- 
tail fabrication and special tooling is 
eliminated, and a substantial reduction 


piece 
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Table 111—Tolerances for Sandwich Panels of 
Aluminum Core 





Type of Part 


Tolerance, 
in. 





Nominal Core Thickness 


+0.010 
—0.000 
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Bent-up Channel—Interior —0. 


Bent-up Channel—Exterior —0. 
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+0 
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Fig 7—Method of repairing damaged sections. This is the same technique 
as used for fabric honeycomb cores except that parts are of aluminum. 


in cost is realized. On the other hand, 
panels with formed facings provide 
good resistance to damage by pecling; 
Type ¢, Table II, has a special ad- 
vantage in that it does not require the 
use of locating jigs during the bonding 
operation 

Inserts—Inserts may be in the form 
of strips or local reinforcements under 
individual bolt or rivet fittings. 

A standard metal insert used by 
Martin, (Table II) is available either 
with a solid shank or drilled and 
countersunk; plain inserts may be 
drilled and tapped on assembly. 
Wood inserts may be of the same 
type as wood edgings. However, small 
solid end grain plugs of low density 
woods—such as poplar or spruce—can 
be used. Small inserts of plywood (10 
sq. in. or less) may be set in with 
plies parallel to the facings since the 
relative short length prevents an ex- 
cessive build-up of facing stresses dur- 
ing cooling. Inserts of mahogany 
having the grain of the wood parallel 
to the panel faces may be used if the 
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insert docs not exceed approximately 
10 in. across the grain and 5 in. with 
the grain. 

In view of their high compressive 
strength, phenolic laminates are also 
satisfactory as inserts for bolted and 


riveted attachments. Laminates should 
be placed parallel to the facings, and 
the material should be specified as 
laminated phenolic sheet, Grade C, 
Type FBM in military specification 
MIL-P-15035. 

Metal and phenolic inserts provide 
the best resistance to crushing when 
used with bolted attachments. Care- 
ful analysis of loads should be made 
for bolting through wood inserts. 

Due to methods of upsetting their 
heads which cause local crushing ac- 
tion, regular and Cherry Blind Rivets 
cannot be used to rivet through a panel 
unless a solid metal or phenolic edging 
is present. Riveting thru wood 
edging is marginal and requires care 
for satisfactory results. Through ex- 
plosive type rivets can be used with 
honeycomb core. Cherry type rivets 


can be used where densified core 
is present and facings are relatively 
heavy, i.e., 0.040 to 0.064 inch. Blind 
rivets also can be used to rivet through 
one facing. Explosive types are satis- 
factory when riveting a facing sheet 
to a channel or tube edging, or as 
noted above, for riveting through the 
entire panel; they should not be used, 
however, for riveting through a facing 
sheet into a core, as the explosive 
charge will damage and weaken the 
honeycomb. 
Doublers—Doublers are used for de- 
velopirg the strength of the = in 
bearing at the attachments and also to 
increase panel strength locally. 

Spotwelded doublers should be on 
the outside of the sandwich panel. 
With the spotwelded doubler on the 
inside, a portion of unsupported panel 
facing between the doubler edge and 
first row of spotwelds results, causing 
local failures in the facings. 

Where a flush panel surface is 
necessary, a bonded type doubler must 
be used between the facing and core. 
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Table IV—Process Control for Aluminum Honeycomb Structures 


A. DETAILS - 

1. Inspection of core details, prior to adhesive applicatior, for proper material and 
core thickness as specified by the engineering drawing. 

2. Inspection of edging and insert details, prior to adhesive application, for proper 
thickness and size dimensions. ; 

3. Inspection of complete core blanket assembly for bond between core slices and 
between core, inserts and edgings. 3 US 

4. Inspection of facing and doubler thicknesses and size, prior to adhesive application. 


$. Inspection of the fit of individual details to the assembly and to the tool prior to 
adhesive applications. 


B, CLEANING AND ADHESIVE APPLICATIONS 

1. A check should be maintained on the cleaning and spraying procedures by weekly 
or semi-weekly tests conducted by Quality Control! on shear specimens processed along 
with production parts. Test should be conducted in accordance with paragraph 4.3.3.1, 
of Air Force Specification No. 14164, “‘Adhesive, Metal-to-Metai, Structural’. Minimum 
strengths should be established by the materials laboratory. 

2. Inspection of adhesive coating on facings and other detail parts for smoothness, 
absence of blushing, proper thickness and area covered. 

3. Inspection of adhesive coating on the core for proper bead size. 

4. Detail parts should be coated as they are ded for bonding. However, coated 
detail parts which are not immediately bonded are wrapped and dated. A stock control 
should be established to assure that stocked adhesive coated detaiis are not overaged 
and that earlier dated parts are used first. 

5. Education of personnel on proper handling of details co avoid damage and to avoid 





contamination of adhesive and coated details from dirt, dust and foreign matter. 


C. PRE-CIUURE OF ADHESIVE 
1. Inspection for proper air dry. 


2. Inspection for force dry schedule where required. 
3. Provision in shop area must be made for proper removal of solvents which are toxic 


and inflammable in nature. 


D. BONDING 


Control of bonding operation should be obtained through the following methods: 
1. Inspection at the assembly station to assure that only inspected and accepted details 


are admitted into the bonding equipment. 


2. Inspection during the bonding operation to assure that bonding pressure, tempera- 
ture and time requirements are being met. Records must be kept of this step. 


E. FINISHING 


1. Inspection for cleaning and edge sealing of panel as required by the process and/or 


drawing. 


2. Inspection for finish as required by the drawing and/or applicable Finish Specifica- 


tion. 


F. FINAL INSPECTION 


1. Inspection of panel size and thickness to drawing requirements. 


2. Inspection for quality of bond. 


3. Periodic sampling of production parts for ultimate strength tests to determine 


actual strength properties. 


Best design practice should call for flat 
or press molded parts to have doublers 
on the inside, and for bag molded 
parts on the outside of the facing. 

Multiple bonded doublers should be 
avoided if possible by means of a 
thick doubler with tapered edge, espe- 
cially for bag molded panels. In 
dimensioning core and total panel 
thickness, glue line thickness between 
multiple doublers should be taken into 
account. 

All internal doublers of a bonded 
width of 3 in. or greater, and all in- 
tecnal laminations of a laminated 
facing should have 3/16 in. diameter 
holes spaced at approximately 3 in. in 
a staggered pattern to allow for the 
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escape of gases during bonding opera- 
tion. This prevents the formation of 
“blisters” or unbonded areas. The 
edge distance for the first row of 
holes in the pattern should be a maxi- 
mum of 1} in. In multiple layer 
doublers or multiple laminated facings, 
hole patterns should be identical so 
that none of the interior holes are 
sealed off entirely. See Table II. 

Tolerances—Tolerances play an im- 
portant role in sandwich structures 
The quality of the bond is determined 
by the amount of contact between the 
surfaces at the glue line. Thus if an 
insert or edging is oversize or under- 
size beyond tolerances specified, poor 
contact will result in some of the sur- 


faces of facings and core and the panel 
will not develop full strength. 

Table III shows tolerances allowed 
for sandwich panels which result in 
well bonded panels. These toler 
ances are based upon the latest recom 
mended practices, and should be speci 
fied for all newly designed parts 

Deviation from above tolerances for 
press molded parts may affect the struc 
tural integrity of the panel since lack 
of sufficient molding pressure may 
exist. For bag molded parts where 
uniformly distributed pressure is ex- 
erted during molding the above tol 
eramce must be used for details, how- 
ever, the final panel thickness may 
vary to +0.020 in. provided that no 
abrupt changes in thickness occurs 
The maximum pe rmissible waviness in 
the facings which take high compres- 
sion loads shall not be greater than 
the facing thicknesses over 3 in 

Tolerance on overall thickness for 
press bonded panels is +0.010 inch. 

The following NOMINAL allow- 
ances are made for glue line thick- 
nesses in determining dimensions: 

1. No allowance for facing to 
honeycomb core. 

2. 0.003 in. for bond between fac- 
ing and wood. 

3. 0.005 in. for bond between fac- 
ing and doublers or metal inserts. 

4. 0.005 in. for each glue line be- 
tween doublers and metal and phenolic 
inserts. 

5. 0.005 in. for each glue line be- 
tween adjacent doublers. 


Process Control of Assemblies 


In addition to incoming quality con- 
trol on core materials and facing 
sheets, careful process control, inspec- 
tion, and testing of the cares, facings, 
and adhesives are necessary before and 
after final assembly. Complete details 
and the procedures followed at Martin 
are too extensive to be included in 
the article, but major steps in control 
are listed in Table ITV. Since a good 
non-destructive inspection test of 
bonded panels is still lacking, thor- 
ough process control becomes highly 
necessary and is strongly recommended. 


Repair of damaged area 


When a heavy impact or other un 
usual service condition causes damage 
to a honeycomb structure, the damaged 
area can be repaired. The technique, 
developed by Martin Engineers and 
shown in Fig 7 consists briefly of cut- 
ting out the damaged facing and core, 
cleaning and applying adhesive to the 
facing sheets, and bonding in a ring 
insert plus core and patch plates by 
the application of heat and pressure. 
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Fig. 1—Constructed from sections of H-beams, this flexure pivot support provides lateral and axial freedom for a por- 
tion of a wind tunnel structure. Structure is movable and provides for motion resulting from thermal expansion of tunnel. 


Flexure Pivots—Design 


bly purposes as well as to provide for 


Frictionless joints for force measuring systems and structures in which rota- 
tional freedom through a small displacement is required. Moment, slope and 
deflection formulas for determining dimensions of pivots loaded in tension 


and in compression, with a lateral restraining force and in neutral stability. 


ARTHUR G. THORP, II 
Supervising Engineer, 
Aviation Gas Turbine Division 
Westinghouse Electric Corporation 


WHERE small angular motions are re 
quired, flexure pivots provide a simple 
and durable method of hinging struc- 
tural parts together. In such pivots, 
deflection or rotation occurs as the re 
sult of elastic deformation of a beam 

For many years, flexure pivots have 


t measuring 


been employed in force 
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equipment, Ref. 1, instead of knife 
edge pivots and ball bearings. As ap- 
plied in various types of balance sys- 
tems, flexure pivots are almost friction- 
less joints capable of carrying loads 
both in tension or compression. They 
are not subject to wear, nor do they 
require lubrication. 

One interesting application of 
flexure pivot design is shown in Fig. 1. 
In this arrangement, the pivots sup- 


port a portion of a wind tunnel struc- 


ture that must be movable for assem- 


motion resulting from thermal expan- 
sion of the tunnel. 

An arrangement that permits a struc- 
ture to move freely in one direction is 


shown schematically in Fig. 2. In this 
design, the pivots are loaded in com- 
pression. The upper member is free to 
move in the horizontal direction 
through a limited distance dependent 
upon stress conditions in the pivots. 
To hold the structure in the deflected 
position, a transverse force 20 is re- 
quired. The magnitude and direction 
of the force 20 depends upon the 
load 2P and the stiffness of the flexure 
pivots under column loading. 

When the pivots are relatively flex- 
ible, the restraining force 2Q is in 
the direction indicated in Fig. 2. 
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Formulas and Charts 


When the pivots are relatively stiff, 
this force is opposite to the direction 
shown. With proper design of the 
pivots, this lateral force may be made 
to vanish; thus creating a condition of 
neutral stability or zero restoring force. 
This condition, however, can _ be 
achieved only under a constant vertical 
force, which may not always be present 
in practice 

The achievement of zero restoring 
force is particularly useful in force 
measuring equipment where it is de- 
sirable to avoid spring that 
would necessitate calibration, and 
where it is desired to mount a heavy 
structure that must be moved through 
a small distance by hand. 

Also with zero restoring force, the 
differential expansion between the 


forces 
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structure and the foundation does not 
require the addition of an external 
force to hold the internal structural 
forces in equilibrium 

A suspension in which flexure pivots 
act in tension rather than compression 
is shown in Fig. 3. This suspension 
also may be designed to have zero re- 
storing force or neutral stability under 
a constant vertical force. Since the 
pivots are in tension, they do not 
buckle as pivots loaded in compression 
may under loads exceeding the de 
sign condition 

The general configuration of the ar- 
rangement shown in Fig. 3 sometimes 
lends itself to space requirements that 
cannot be satisfied by the configuration 
of Fig. 2. In Fig. 4 is shown one end 
of a large propeller dynamometer that 


incorporates the tension type of sus- 
pension to provide axial freedom for 
the measurement of propeller thrust 
forces 

Where the variation in vertical load 
ing is large and it is desirable to ap 
proach as nearly as possible the condi 
tion of neutral stability, the arrange 
ment shown in Fig. 5 may be used 
With flexure pivots of negligible 
spring force and for small deflections, 
the restoring tendency of the upper 
member will balance the overturning 
tendency of the lower member, and 
the structure will move in a plane 

The configurations shown in Figs 
2 and 3 are adapted te the support 
of large heavy structures and ma- 
chinery. By providing “universal” flex 
ure pivots, the structure can be made 
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free to move in any direction in a 
plane. The universal flexure pivot con- 
struction shown in Fig. 1 is simple 
and inexpensive to fabricate. Other 
universal arrangements may be em- 
ployed where it is necessary to limit 
rotation to acting about a point. Where 
the loading is light, a rod or wire may 
be substituted for the plates to pro- 
vide the universal feature. 


lhe manner in which flexure pivots 
can be used in the design of balances 
and control linkages to transmit a force 
through a bell crank are shown in 
Figs. 6 and 7. The pivot fastened to 


194 


the foundation consists of two sets of 
plates; one for transmitting the ver- 
tical component of force and the other 
for transmitting the horizontal com- 
ponent. 

Where small spring forces may be 
detrimental to proper performance, as 
in very sensitive balance systems, a 
weight may be attached to the top of 
the bell crank to act as an inverted 
pendulum that counterbalances the 
spring restoring forces of the flexure 
pivots. 

Another but less common arrange- 
ment is shown in Fig. 8. This type of 


flexure pivot construction may be dic- 
tated by space requirements or those 
imposed by a movable wall, as in a 
duct for example. The center of rota- 
tion of this pivot lies outside of the 
upper boundary of the structure. 


“Cross spring’ pivots have been 
used to advantage in instrument appli- 
cations, Ref. 2, and wind tunnel bal- 
ances, Ref. 1, where their advantages 
are recognized. Less attention has 
been given, however, to the possibili- 
ties of flexure pivots in control link 
ages. In such applications, it would 
appear that the ability to transmit 
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forces in both directions, the lack of 
need for lubrication, and the general 
dependability afforded by flexure 
pivots would be of advantage. 

In the following analysis, equations, 
and tables the symbols used are: 


moment constants 

modulus of elasticity, psi 
principal moment of inertia of 
flexure pivot cross section with re- 
spect to axis of bending, in.* 

V P/ El, in. 

length of flexure pivot, in. 

length of stiff member, in 

bending moment, in. lb 


axial force, tension or compression , 
tb 
= lateral force, lb 
distance locating center of rotation 
of flexure pivot, in. 
distance along longitudinal axis, in. 
= distance along transverse axis, in 


angle of rotation of stiff member, 


radians 
deflection at end of stiff member, 
in. 
Poisson's ratio 
tensile or compressive 
pivot, psi 

= cross sectional area of flexure 
pivot, in.? 

= section modulus of flexure pivot, 


in. 


stress in 


Flexure Pivot Analysis 


For small deflections, the analysis of 
the flexure pivot is the same as that 
for simple beam-columns as covered 
by textbooks in advanced strength of 
materials, Ref. 3. The assumptions 
made are: Deflections are small so that 
the equations are linear; and the stiff 
member connected to the flexure pivot 
has infinite bending stiffness, thus all 
bending is required to take place in 
the flexure pivot. 

Where axial forces are imposed on 
the flexure pivot, the maximum stress 
Omar in the flexure pivot is the alge- 
braic sum of the average tensile or 
compressive stress P/A imposed by 
the axial force and the maximum bend- 
ing stress M,,,,/Z, or 


Cmax = (P, A + (Munes Z 


In design studies, it is important that 
the stress be checked at the point of 
maximum moment. Since a flexure 
pivot acting in compression can buckle 
as a column if the loads are high 
enough, the designer should be careful 
to allow an ample margin of safety. 
If the fiexure pivot is to be subject 
to variable ‘wad it is important 
that the fatigue strength of the ma- 
terial be taken into account. The 


Goodman diagram; Soderberg dia- 
gram, Ref. 3, 488; or similar 
method should be used to account for 
the effect of the steady stress upon the 
fatigue limit. Consideration should 
also be given to the effect of stress con- 
centration at the ends of the flexure 
pivot with the provision that ample 
fillets are to be employed. 

Fillets at the ends of flexure pivots 
alter the effective length / somewhat. 
For fillet radii approximately equal to 
the thickness of the flexure pivot, a 
good rule-of-thumb is to consider the 
effective length to be the distance be- 
tween fillet centers plus the fillet 
radius at one end. 

For simplicity, it is generally pre- 
ferable to use identical flexure pivots 
at each end of the stiff member, thus 
making L equal half the length of 
the stiff wen es 

Formulas and equations are given in 
the tabulation on pages 196 and 197 
for the solution of the cases most com- 
monly met in practice. To simplify 
numerical work and to aid in visual- 
izing the effects of the different vari- 
ables, the curves shown in Figs. 9 to 
17 have been constructed to cever a 
rarge sufficient for most problems. 


The design formulas given can be 
used to obtain increased accuracy or 
for problems beyond the range of the 
curves. 

Note that in the formulas in which 
the coefficient & appears that & varies 
as the square root of P, therefore, 
these formulas are not linear with 
respect to the axial force P. This non- 
linear relation is typical for all beam 
column problems and complicates the 
analysis when the axial load is varia 
ble, in which event care must be exer- 
cised to make sure that the most 
severe condition is determined. 

The most common form of flexur« 
pivot is a plate of rectangular cross sec 
tion. When the plate width is greater 
than 3 times the plate length, the 
flexural rigidity relation 


E/(- # 


should be used instead of E. For in- 
termediate width to length ratios, if 
additional accuracy of calculation 1s 
necessary, reference can be made to 
literature, Ref. 4, covering the anticlas 
tic curvature of beams and plates. 

The development of the design for 
mulas for Cases 1, 2, 3, 4, 7 and 8 
are for a single flexure pivot only, but 
may be applied to the configurations 
shown in Figs. 2, 3, and 5 by deter 
mining the length L to the point of 
zero raoment in the stiff member 
Note that if the two flexure pivots at 
each end of the stiff connecting mem- 
ber, Figs. 2, 3, and 5, are equal in 
stiffness and length, there will be no 
bending moment at the mid-point ol 
the stiff member. 

In deriving each equation for end 
moment M, and transverse force QO 
for Cases 1, 2, 3, 4, 7 and 8, the 
slope at the end of the flexure pivot 
joining the stiff member was equated 
to the end deflections A minus the 
deflection y, at the end of the flexure 
pivot divided by the length L of the 


stiff member. 





Approximate center 


f of rotetion 


4 


4 
, 
oe 
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CASE 1—SINGLE FLEXURE Pivot 
AND STIFF MEMBER BOTH IN AXIAL 
TENSION WITH LATERAL RESTRAIN- 
ING Force. Configuration similar to 
that of the upper pivot shown in Fig. 5 
but with a lateral restraining force. 
When designing pivots of this type, the 
axial force P, the deflection A, and the 
lengths / and L are generally the pre- 
scribed conditions. It is necessary, there- 
fore, to design the flexure pivot to stay 
within safe stress limits at the point 
of maximum moment, which in this 
the end moment M,. The 
curves in Fig. 9 for C, give values of 
M,,/PA for this case as a function of 
the variables 4, / and L 


case iS 


CASE 2—SINGLE FLEXURE PIVOT 
AND STIFF MEMBER BOTH IN AXIAL 
COMPRESSION WITH LATERAL ReE- 
STRAINING ForcE. Configuration simi- 
lar to that shown in Fig. 2. When de 


signing pivots of this type, the axial 
force P, the deflection A, and the 
lengths / and L are generally the pre- 
scribed conditions. In this case, the 
point of maximum moment lies at the 
distance x from origin as defined by 
equation given for (x//) My, below. 
The curves in Fig. 10 for Cy give 
values of M,/PA for this case as a 
function of the variables &, / and L. 
The value of the coefficient Co jo, 
(Minar/PA), is given in Fig. 11 as a 
function of &, / and L, to facilitate 
obtaining the value of the maximum 
bending moment M,,,,. Note that for 
values of &/ exceeding approximately 
2.2, the maximum bending moment 
rises rapidly with increasing &/ and 
connie infinity at values of é&/ 
slightly over x. Since & is propor- 
tional to the square root of P, a small 
increase in the axial load will cause 
large additional bending moments 


at values of £/ exceeding 2.2 and may 
lead to failure. 

From the curves of Fig. 12, the rela- 
tion between //L and &/ that will pro 
vide equal moments at each of of 
the flexure pivot. This criterion for 
design should enable the designer to 
approach a design of minimum weight 
since the level of bending stress will 
be nearly constant throughout the 
length of the flexure pivot. 

The curve of Fig. 13 indicates the 
relation between //L and &/ when the 
end moment for this case becomes zero. 
At values of &/ above the curve, the 
end moment reverses becoming nega- 
tive, thus the flexure pivot will have a 
point of reverse curvature. It is good 
practice to avoid values of &/ that will 
cause the end moment to be negative 
since the assembly acquires consider- 
ably more flexibility and has less re- 
sistance to incidental transverse forces. 
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CASE 3—SINGLE FLEXURE PivoT 
WitH ZERO AXIAL FORCE AND WITH 
LATERAL RESTRAINING FoRCE. Con- 
figuration similar to that shown in 
Figs. 1 and 3 but where the axial 
force in the flexure pivot is zero. 


CASE 4—SINGLE FLEXURE PIVOT IN 
TENSION, STIFF MEMBER IN COM- 
PRESSION, WITH LATERAL RESTRAIN- 
ING Force. Configuration similar to 
that shown in Fig. 3. From the curves 
shown in Fig. 14 for the coefficient C,, 
the value of the end moment for this 
case can be obtained. Note that below 
dashed line, values of C, also deter- 
mine maximum bending moment in 
the flexure pivot; but for values above 
this line, the maximum moment occurs 
at the other end. Fig. 15 is constructed 
for convenience in obtaining the maxi- 
mum moment in the flexure pivot for 
region above dashed line of Fig. 14. 


The curves in Fig. 12 give the rela 
tion between //L and &/ that will pro- 
vide equal moments at each end of the 
flexure pivot. 


CASES 5 and 6—FLEXURE Pivot 
Without STIFF MEMBER. Configura- 
tion similar to that shown in Fig. 8 


CASE 7—SINGLE FLEXURE PivoT IN 
TENSION, STIFF MEMBER IN COM- 
PRESSION, WITH No LATERAL RE- 
STRAINING Force. Configuration simi- 
lar to that shown in Fig. 3 as designed 
for neutral stability and in Fig. 4. The 
curve in Fig. 16 for this case gives the 
relations between &, / and L that pro- 
vide neutral stability. Note that 
M,/PA equals unity is the necessary 
condition for zero lateral force. Refer- 
ence should be made to Fig. 15 to 
obtain the maximum moment. 

The curve in Fig. 17 gives the varia- 


tion in centers of rotation for various 
values of &/ for this case. Note that 
as & increases the center of rotation 
moves away from the point of fixity 
CASE 8—SINGLE FLEXURE PIVOT 
AND STIFF MEMBER BOTH IN COM 
PRESSION, WITH No LATERAL RI 
STRAINING FORCE. Configuration simi 
lar to that shown in Fig. 2 as designed 
for neutral stability. The curve in 
Fig 16 for this case gives the rela- 
tions between &, / and L that provide 
neutral stability. Note that M,/PA 
equals unity is the necessary condition 
for zero lateral force. Reference should 
be made to Fig. 11 to obtain the maxi- 
mum moment for this case 

The curve in Fig. 17 gives the varia- 
tion in centers of rotation for various 
values of &4/ for this case. Note that 
as A center of rotation 
moves toward the point of fixity 


increases the 
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Effect of Related Variables on Flexure Pivot Design 


Fig. 9—Chart for obtaining value of end 
moment M., Case 1, when pivot and stiff 
member are both in axial tension and a 
lateral restraining force is provided. 
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Fig. 10—Chart for obtaining value of end moment M., 
Case 2, when pivot and stiff member are both in axial 
compression and a lateral restraining force is provided. 


Fig. 11—Chart for obtaining value of maximum moment, 
Case 2, when pivot and stiff member are both in axial com- 
pression and a lateral restraining force is provided. 
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Fig. 12—Relations for Cases 2 and 4 for 


M,. equal to Mi, or that provide equal 
moments at each end of the flexure pivot. 
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Fig. 14—Chart for obtaining value 
of end moment, Case 4. Values be- 
low the dashed line also deter- 
mine the maximum bending mo- 
ment in the flexure pivot. For values 
above the dashed line, the maxi- 
mum moment occurs at the other 
end, see Fig. 15. 
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Fig. 13—Design conditions for Case 2 to 
produce a zero end moment in the pivot. 
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Fig. 15—Chart for obtaining the 
maximum moment, Case 4, when at 
the deflected end of flexure pivot. 


Fig. 16—Design relations, Cases 7 
and 8, that provide neutral stability 
or zero lateral force. 


Fig. 17—Chart for obtaining center 
of rotation, Cases 7 and 8, for vari- 
ous design conditions. 


















































Design Procedure 


EXAMPLE I. A dynamometer is to be 
designed for measuring jet engine 
thrust utilizing a — supported 
at the ends by eight flexure pivots as 
shown in Fig. 18. Vertical space avail- 
able for the pivot support is 28 in. 
Combined weight of bedplate, engine 
and mounting brackets is 19,500 Jb, 
which is distributed equally on the 
four pivot supports. 

Thrust is to be measured at one end 
of the bedplate by a weighing cell that 
operates on a null principle limiting 
axial deflection to a few thousandths 
of an inch. 

With prolonged engine operation, 
the bedplate is heated to 110 F, while 
the temperature of the foundation re- 
mains at approximately 60F; thus the 
differential thermal expansion is 


140 X (110-60) x 6.5 10° = 0.0455 in 


Manufacturing and erection tol- 
erances require an additional allow- 
ance of 0.06 in. relative axial deflec- 
tion of the flexure pivots 

As a result of the differential ther- 
mal expansion between the bedplate 
and the foundation, spring forces will 
affect the thrust aliens unless the 
flexure pivots are designed for neu- 
tral stability. It is desired to make the 
flexure pivots 2 in. long. 

SOLUTION: 


/ 
/4 = 4,875 Ib 
Assuming that the pivot is relatively 
wide, the effective modulus of elas- 
ticity is 


Ey = 


nye 
i 
af 


| 


i 


FES 


HE 
id 


From Fig. 16, Case 8; 
kl = 0.397 
or k = 0.397/2 = 0.1985 
since k = VP/EI = 0.1985 
P 4,875 
0.1985? E.,, 0 039 x 33 & 10 
3.77 x 10° 
Assuming the flexure pivot to be 
6 in. wide; thickness ¢ of the plate is 
t= 3121/6 =3v2 X 3.77 x 10° 
= 0.196 in 
From the table, Case 8; the maximum 
coefficient Cg, is 


C=] PA = 
or 


Maes © GPA l < 0 0527 


57 in Ib 


Maximum total compressive stress is 
M nes/Z) 
0. 196/2 

10 


10, 82¢ psi 


Case P/A) + 
4,875 25 
6 x 0.196 


4,145 + 6,681 


Maximum tensile stress is 


6,681 — 4,145 = 2536 psi 


EXAMPLE II. To demonstrate the effect 
of improper flexure pivot thickness 
upon thrust, assume that in Example I 
the thickness is changed to 0.25 in., 
then 
4,875 
Y 33x 10° 6X0 255/12 


From Fig. 10 for &/ = 0.275, 
and //L — 0.1667 


C, = 2.11 


From the table, Case 2 


Since there are two flexure pivots 
at the end of the bedplate, total error 
in thrust as a result of differential 
thermal expansion between the bed- 
plate and the foundation would be 
twice 8.78 or 17.56 Ib. For a jet en- 
gine developing 5,000 Ib thrust, this 
error is only 1/3 of one percent. This 
error, however, may be excessive where 
relatively small differences in thrust 
are desired to be measured during de- 
velopment of the engine. 

The use of 0.375 in. thick flexure 
pivots would result in a thrust error of 
100 Ib. If the flexure pivots were 
made thinner than 0.196 in., the thrust 
error would approach a maximum 
value of 

2PA _ 2X 4875 x 0.0455 _ 5.0) 

L+l- 12+ 2 ig 
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TECHNICAL NEWS 


a « 


Brookhaven National Lavoruiory 


WORLD'S MOST POWERFUL ATOM SMASHER, Brookhaven's Cosmotron, accelerates protons to an energy of 3.2 billion elec- 
tron volts. Operating on the synchrotron principle the machine weighs over 2,200 tons. Ring, in center of cut, is the magnet; three 
units in front of this are vacuum pumps that evacuate the donut in which the protons travel; blocks in foreground are shielding. 


Giant Atom Smashers Ready to Probe the Nucleus 


RESEARCH EQUIPMENT has 
long way from the time when a scien 


tist receded only sealing wax, string 


come a 


ind a few mechanical gadgets for -his 
( xperiments 
brought home by two recent events 

e At Brookhaven Nationa! Labora 
tory, scientists dedicated the new 2,200 
ton, 3.2 billion electron volt Cosmo- 
tron, biggest and most powerful atom 
smasher in the world 

e At Stanford University, micro- 
wave specialists announced that their 
multi-million dollar, billion volt 
straight-line atom smasher was almost 
ready for nuclear experimentation 

These developments represent the 
culmination of two different theories 
in high energy machinery design. Op- 
erating on the so-called synchrotron 
principle, Brookhaven’s machine has 
evolved from the cyclotron, first suc- 
cessfully used in 1933. Stanford's lin- 
ear accelerator is a new approach to 
the problem, not even mentioned in 
physics text books five years ago. 


This transition was again 


> Circular accelerators. When scien- 
tists started thinking of billion volt 
itom smashers, most immediately con 
sidered a circular type of accelerator 
because physicists had fifteen years of 
successful cyclotron experience. 

In this machine heavier particles, 
like alphas or protons, spiral outward 
as they increase in energy because of a 
magnetic field perpendicular to the 
plane of their orbit. An alternating rf 
electrostatic field timed with these rev 
olutions, accelerates the particle. 

There are two limitations to this 
machine: 1) to increase the power out 
put, it is necessary to design an en- 
tirely new machine scaled upwards in 
size many times more than the power 
increase; and 2) it is difficult to com- 
pensate for relativistic mass changes 
in the particle as it approaches the 
speed of light making the machine 
incapable of accelerating electrons. 


> For relativistic changes. Therefore, 
scientists developed the synchro-cyclo- 
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accelerate 
the fre 


tron and the betatron 
electrons) In the 
quency of the electrostatic field was 
varied to compensate for relativistic 
changes. As the partice speeds up and 
increases in mass, the rf 


(to 
former, 


1S decreased 
so it remains in tune with the particle 
In the latter, the magnetic field is 
varied in such a manner that the ma 
chine may be considered a large trans 
former in which the secondary coil is 
a stream of electrons travelling in a 
vacuum tube instead of a coil of wire 

These machines enabled researchers 
to reach 500 million electron volts, but 
further increases meant machines of an 
impractical size. This stimulated de 
velopment of the synchrotron, a de- 
vice that starts on the principle of 
the betatron; uses the varying mag- 
netic field to accelerate the particles 
to a certain voltage; and then employs 
a resonant rf cavity to further acceler- 
ate the particles. Scientists realized that 
to increase the power of such a ma- 
chine they would merely have to in 
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crease the input to the cavity instead 
of adding tons of iron 

> Brookhaven’s Cosmotron. This 
principle applied to the acceleration of 
protons, the nucleus of hydrogen, is 
the heart of Brookhaven’s cosmotron. 
The magnets for initial acceleration 
and for holding the particles in a fixed 
circular orbit are ring shaped, with an 
inside diameter of 60 ft. Because of 
the open center, these magnets repre- 
sent a saving of thousands of tons of 
ron 

Injected into the machine with an 
initial energy of four million electron 
volts by an electro-mechanical genera- 
tor, the protons travel around the mag- 
net 3 million times before they reach 
their maximum energy. Each time they 
pass through the electrostatic field, 
they pick up an energy boost of about 
800 Vv. 

There is no spiraling action of the 
proton at high energies in the syn 
chrotron because the varying field is 
synchronized to maintain a fixed orbit 


> Types of experiments. After the 
protons reach their maximum energy, 
they are permitted to strike a target 
to perform two different types of ex 
periments. In one type, the target is 
made of the material to be studied 
Scientists can make measurements and 
analyze the effects of bombarding that 
particular nucleus with these high 
energy particles. In the second method, 
the particles hit a target of standard 
material which then emits cosmic radi 


ations like high energy gamma rays, 


and mesons. These are studied or used 
to bombard other materials 

A machine like the cosmotron re 
quires tremendous supporting elec- 
trical machinery. Typical examples: a 
21,000 kva generator delivers 40 mil 
lion watts to energize the magnets; 24 
giant-size ignitrons serve as rectifiers to 
supply d-c current to the magnets znd 
as inverters so the major part of the 
magnetic energy can be returned to 
the flywheel for storage for the next 
operation; rf system to supply “kicks” 
to the rotating proton uses 100 kw, 
twice the output of the most powerful 
radio station 


> Stanford’s Lineac. At the Micro 
wave laboratory on the Stanford cam 
pus, the second billion volt atom 
smasher looks more like plumbing 
than anything else. Most obvious com- 
ponent is the accelerator tube, 220 ft 
of ten-foot copper pipe sections. Every 
ten feet there is a 20 million watt 
klystron, biggest electron tubes ever 
built, that produces an electromagnetic 
wave to accelerate the electrons. 
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BILLION VOLT LINEAC stretches over 300 feet; each ten foot section is a separate 
25 million volt linear accelerator. Stanford graduate student is adjusting one of the 
leads on 20 million watt klystron, most powerful tube ever built. The tube itself is 
housed in lead at the far right. Accelerator tube is the 3} in. dia. pipe at the far left. 


Basically this is how a linear ac- 
celerator works. Electrons are injected 
into the accelerating tube which is 
actually a long wave guide. Inside the 
tube, the electrons ‘‘ride’’ electromag- 
netic waves produced by the klystrons. 
Each ten feet oscillators supply a kick 
of 25 mev as the electron moves down 
the straight path. 


> High speed, high mass. When the 
electron reaches the end of the tube, 
its speed is 99.9999 percent the ve- 
locity of light, and its relativistic mass 
is 2,000 times its mass at rest. 

Along the tube there are six expeti- 
mental stations, three along one side 
at the 10 ft, 100 ft, and 130 ft marks, 
and three at the end. Stations along 
the tube permit monitoring the elec 
tron beam as well as experimentation 
with lower energy electrons. Those at 
the end are for high power atom 
smashing experiments. 

There are several big advantages to 
this type of accelerator. First it requires 
no tremendous tonnage of magnets. 
And since each section of the unit is 
actually a small limear accelerator, 
power can be increased or decreased by 
adding or removing ten foot sections. 
Stanford scientists estimate that the 
major portion of their expenses went 
for development studies. They claim 
they could duplicate the machine for 
less than one-third of the $24 million 
original cost. 

Lineac uses a three-phase “‘y” con- 
nected power supply; 100 kva per 


phase; 4,200 volt phase-to-phase input. 
The klystrons are 3-cavity type power 
amplifiers with a pulse length of 1.6 
microseconds. While average power 
from pulsers is only 25 kw, the total 
peak exceeds one billion watts. 


> What are they for? Scientists have 
big plans for these two atom smashers 
Main reason for building billion volt 
atom smashers was to supply a source 
of cosmic rays in the laboratory. Pre- 
viously it was necessary to make such 
studies with high altitude balloons, a 
slow and irregular process. 

Prime interest in cosmic rays devel- 
ops around the elusive meson, a single- 
charged particle with a mass between 
that, of the proton and the electron. 
Ever since Japanese scientist Yukawa 
predicted their existence, physicists 
have felt that the meson holds the key 
to some of the mysterious forces in 
the nucleus. 

Physicists feel that once they can 
manufacture these mysterious particles 
in the laboratory, in quantity, they will 
be able to answer many questions about 
the construction of matter. 

In addition, scientists will be able 
to carry on controlled high energy 
experiments to duplicate conditions oc- 
curring in atomic devices like the 
atomic power plant and the atom 
bomb. 

By gathering data on nuclear reac- 
tions they hope to be able to speed the 
development of efficient reactors and 
new useful materials. 
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Measuring Soil 
Corrosion Electrically 


WHEN IRON OR STEEL is exposed to 
soil, small corrosion cells form because 
of local differences in electrical po- 
tential developed at the surface of the 
metal. According to the National Bu- 
reau of Standards, the corrosion rate 
precipitated by these cells can be meas- 
ured electrically, climinating the need 
for visual or weight inspections 


> From Faraday’s Law. NBS based 
their technique on a well known theo 
retical expression: 

I I, 
” fl, + I, 


i 


where /, is corrosion current, and J, 
and J, are the currents applied to the 
cathode and the anode to reduce the 
corrosion current to zero. NBS’s major 
contribution was the experimental con- 
firmation that weight loss due to cor- 
rosion could bx 
equation 

The big problem is determining the 
values of 7, and ],. The Bureau says 
it can be done by plotting polarization 
curves, potentials (measured with an 
electronic interrupter in conjunction 
with a potentiometric circuit) 
applied current 

As increments of current are applied 
to the cathode and anode of a corro- 
sion cell, the potential of the cell 
changes. When these measured po- 
tentials are plotted against the applied 
currents, a change in the slope of the 
curve marks the point at which the 
applied currents have reduced local 
corrosion to zero. This point gives the 
values of I, and J, that are used to 
evaluate 7,, the corrosion current 

In a series of experiments, NBS 
scientists measured corrosion weight 
losses electrically within four percent 
of actual weighed losses. For the study, 
the researchers buried weighed speci- 
mens of steel in five different kinds of 
soil, varying from very acid to very 
alkaline, for two months. Polarization 
curves were obtained at intervals 
throughout the exposure period just in 
case the rate of corrosion changed dur- 
ing the two month period 


determined from this 


versus 


> What it means. The Bureau expects 
that this new measuring technique will 
have extensive application in the lab- 
oratory and in field installations. They 
predict it will permit more accurate 
comparisons of the corrosion proper- 
ties of material. 

Too, it will enable engineers to de- 
termine the rate of corrosion of buried 
materials in soils where ferrous metals 
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corrode at a 
year, as well as in soils where corrosion 
may slow down and in time virtually 
stop. The present technique of weigh 
ing objects indicates only the amount 
of total corrosion without supplying 
any information as to rates 


constant rate year alter 


Aside 
nificant application 
determination of 
metals submersed in acqueous fluids 
As yet the Bureau has no data on this 
phase of the study, but they feel the 
method should work equally well 


from soil corrosion, one sig 
in the 
rates tor 


may li 
corrosion 





Abrasive Belt Replaces Diamond Wheel Sharpener 


UsING A COATED ABRASIVE BELT in 
stead of a diamond whecl, a 
method of sharpening tungsten car 
bide tools reduces costs by two-thirds 
and produces a longer lasting cutting 
edge. Heart of the new process, de- 
veloped jointly by Behr-Manning Cor 
poration and Fenlind Engineering 
Company, is a waterproof, 220-grit, 
silicon carbide paper belt, driven by a 
cast iron contact wheel 

In field tests Behr-Manning engi 
neers found that the average cost of 
sharpening a carbide tungsten tool 
ranges between one and three cents 
per tool with the belt grinder, com 
pared to six to 17 cents per tool with 
a diamond wheel. Major economy 
stems from the elimination of two op- 
erations—the intermediate grind and 
finish-honing. 

After a silicon carkide wheel rough 
grinds the clearance angle on the tool, 
the abrasive belt micro-finishes the re- 
lief angle and final cutting surface in 
one operation. The price of about 
$485 for the Fenlind Micro-Finisher 


new 


eee 


brings the cost of maintaining tungsten 
carbide cutting tools down low enough 
so that most small shops will be abl 
to afford them 

In addition, controlled te 
that the new technique almost doubles 
the life of the cutting tools. On a 
production linc 5665 nickel 
alloy, the abrasive belt-sharpened tools 
completed 


sts indic ate 


cutting 


an average of 34 pieces be 
tween sharpenings, diamond-honed 
tools only 12 piece Cutting AMS 
5060 steel the abrasive belt-sharpen: d 
tools finished 202 pic 
102 pieces by diamond wheel-sharp 
ened tools 

Engineers attribute the longer life 
to the 2-16 micro-inches rms finish 
produced by the belt technique. Too, 
the belt does not chip the cutting edge 
of the tool, a phe: oniena that requires 
diamond honing w::<a tools are sharp- 
ened by conventional methods 

Other machine tools similarly 
equipped with abrasive belts for econ 
omy—a centerless grinder and a con 
jugate profile grind r 


ces compared to 


FENLIND MICRO-FINISHER uses a silicon carbide abrasive belt on a paper backing 
instead of a diamond wheel to sharpen tungsten carbide cutting tools. Abrasive belts 
replacing grinding wheels represent a new design trend, part of industry's efforts 
to reduce production and equipment costs while maintaining quality. 
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AT THE ELECTRO-MECHANICAL INSTITUTE, MOS- AT THE KIROV POLYTECHNICAL INSTITUTE, GEORGIA, stu- 


COW, Russians use large lecture rooms to keep pace with 


dents study construction, mining, automotive engineering, and machine 
growing needs for electrical and mechanical engineers. 


design. It has turned out 10,000 graduates in its 30 year history. 


5 
ae 


AT THE MOSCOW MINING INSTITUTE, students AT THE BYELORUSSIAN 
live in this seven story dormitory, indicative of the 
interest the Russians have in mining and the large num- 
ber of mining engineers they are training. 


POLYTECHNICAL INSTITUTE, 
MINSK, there are 128 faculty members in the Institute’s 39 depart- 
ments. This shows the heating and ventilation laboratory of the 20- 
year old school that specializes in heat-power engineering. 


AT THE MOSCOW INSTITUTE OF RAILWAY ENGI- AT THE DNIEPROPETROVSK MINING INSTITUTE, students get 
NEERS, students use this large library reading room for first-hand knowledge of a Donbas, Russian automatic coal mining 
study purposes. Each school has its own library facilities. machine. Apparently this school is also a military institute. 
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Tough Training Backs Russian Engineers 


Product Engineering prepared this 
exclusive article from material sup- 
plied by the Russian Ministry of 
Education. Last October, the maga- 
zine queried the Soviet’s Washington 
embassy on the status of Russian en- 
gineers. The embassy forwarded the 
questions to Moscow, and this story 
is the result. 


IN Korea the quality of captured Rus- 
sian material has proved that Soviet 
engineers rank with the best in the 
world. More than anything else, Rus- 
sia’s intensive engineer training 
program has brought about this explo- 
sive change from an agricultural So- 
viet Union whose people were barely 
touched by the Industeial Revolution. 

Since they took over Russia, the 
Communists have been busy revolu- 
tionizing education in Eurasia. They've 
parleyed the handful of universities 
inherited from the Tsarist regime into 
890 institutions of higher learning 
with an enrollment of 1,400,000. 

The Soviets recognized that their 
country’s major deficiency was a lack 
of industrialization, and the biggest 
headache was a lack of technical per- 
sonnel, so they started setting up two 
kinds of colleges: (1) polytechnical 
institutes for the study of various en- 
gineering fields and sciences, and (2) 
specialized institutes where students 
concentrate on critically needed sub- 
jects like railroad engineering, ma- 
chine design, or mining. 


>» An American Comparison. Basi- 
cally, Russian engineering curricula 
compare with the cooperative educa- 
tion programs at a few American Uni- 
versities. They combine actual work 


CHEMISTRY is also a first year require- 
ment. This is a chemistry laboratory at 
the Azerbajian Industrial Institute. 
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experience with class room theory. 
While the Russian student speads 
about 800 more hours in the classroom 
than his American counterpart, he 
studies similar subjects. 

In addition, creative design is em- 
phasized to a greater extent by the 
Soviets. Before a student can spe- 
cialize, he has to develop a sound 
understanding of the principles of 
mechanics and mechanisms. 


P Special Inducements. Rewards for 
successful completion of these courses 
are more lucrative than in the U. S. 
The graduate engineer can expect 
bonuses in the form of considerably 
higher pay scales than other workers, 
bigger food and clothing rations, a po- 
sition of esteem and respect in the 
community, other ee privileges 
and deferment from miiitary service. 
On the other hand, the student who 
fails to make the grade may end up 
anywhere in the controlled economy. 

Five year programs and the Russians 
are synonymous, so it’s no surprise to 
find that the usual Russian engineering 
curriculum spans five years, or longer. 
Subject material for the first three 
years is the same at all colleges— 
basic fundamentals of engineering 
along with heavy doses of political 
and social sciences. 

It's not until the senior years that 
a student can specialize along definite 
lines. Then a student in machine 
building, for instance, studies quite 
specific subjects like automatic con- 
trols, metal cutting machine tools, or 
testing and gaging. 


> A Typical Course. In a Soviet cur- 
riculum, the academic subjects add up 


ATHLETICS AND PHYSICAL CUL- 
TURE are a must. This is the gymnasium 
at the Moscow Mining Institute, 


to about 5,000 hr. 2,700 of these are 
devoted to general engineering sub- 
jects like descriptive geometry, draft- 
ing, physics, chemistry, mathematics, 
theoretical mechanics, and strength of 
materials. In the last two senior years, 
specialized subjects require, on the 
average, 1,500 hr. This leaves the 
politically-conscious Reds almost 800 
hr for the study of humanity subjects. 

However, classroom study is only 
one part of the course. Equally impor- 
tant are three other phases: so-called 
instructional projects, scientific re- 
search, and work practice, 

The instructional projects can be 
compared to American term papers, 
but they are more specific in nature, 
more detailed and more practical. 
Each student has to complete three of 
these during his basic training, regard- 
less of his field of specialization. 


> Emphasis on ge The Com- 
munists don’t give their students a 
chance to develop contempt for me- 
chanical drawing. Each of the basic 
projects is a design problem that re- 
quires five or six blueprints as well 
as a complete description of the sub- 
ject. Choice of subject matter is 
strictly defined: one project must be 
on machine parts; one on hoisting ma- 
chines and mechanisms, and the last 
on theory of machines and mechan- 
isms. 

During the period of specialized 
training, the student completes two or 
three additional projects in his own 
field. In conjunction with these proj- 
ects, the students take part in scien- 
tific research. The state sets u 
circles of research at the various a 
leges and professors direct under-gra- 


MACHINE SHOP PRACTICE is required 


for all first year engineer students. This 
is at the Urals Polytechnical Institute. 








Russian Engineers (continued) 


RAILWAY ENGINEERING INSTITUTE at Leningrad, is one 


of the oldest in the Soviet Union. 


students in this work in the 
manner that American faculties 
direct graduate students. The colleges 
have their scientific journals 
which publish student research 


duate 


same 


own 


P Field Experience. Work practice 
periods, in which the student is as 
signed to an actual industrial opera 
tion, break up the routine of the fourth 
and fifth years. At Machine Building 
Institutes, these periods range be- 
tween 20 and 22 weeks; at Architec- 
tural Institutes 23 weeks; and at Min 
ing Institutes, 27 weeks. 

Students travel to their work assign 
ments in the company of an instructor 
who assumes responsibility for the 
apprentices during their stay away 
from school. The state pays all travel 
and living expenses. 

In his first work period, the stu- 
dent learns a limited amount about 
industrial operation, handling two or 
three low echelon jobs. But in his 
last period, he serves as assistant to 
the heads of various departments 

During the work periods, plant 
management sets aside special days 
to orient the working students in 
seminars conducted by the work prac- 
tice instructor from the college and 
selected plant specialists. At these lec- 
tures, the students pick up specific de- 
tails about the plant’s operation and 
an overall picture of the industry. 


> Progress Reports Required. Like 
the American student in cooperative 
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Here students are studying ing 
a working model of an electric railway system. 
number of girls in the class and the woman instructor. 


Institute, 
Note the large 


training, the Russian student prepares 
a report at the end of cach work 
period. Typical material: a descrip 
tion of the production 
and equipment he has worked with 
But unlike his American counterpart 
he must also prepare a critical techni 
cal analysis of the work and methods 
of the plant with recommendations for 
improvement. 

These reports not only check th 
students progress, but they are for 
warded to the industries involved so 
they can adopt sound student recom 
mendations. 


processes ot 


> A Final Project. After course work 
and work practice have been 
pleted, the Russian student faces on 
more test before graduation—the di 
sign and “defense” of a graduation 
project. Usually the university assigns 
the student to design a complex engi 
neering product im his specialized field 
A typical project requires 10 to 15 
blueprints and 100 to 120 pages of 
calculation. It may also require som¢ 
independent research on the part of 
the student 

Before the diploma is granted, the 
student presents his completed project 
to a state Board of Examiners. They 
study the completed design while the 
student defends his approach, use of 
materials and general design 

When he has passed this board, the 
state grants a diploma and appoints 
him to an engineering position at a 
factory, plant, mine, building job, or 


com 


> . . mAers 
Product Engineering 


BRIDGE BUILDING LABORATORY at the Railway Engineer- 
Tbilisi, 
role in the Russian engineering training program. 
railroad engineering is 


Models important 
Apparently 


a popular field for women students. 


Georgia. play an 


railroad. Those who have shown a 
bent for scientific research are permit- 
ted to take a postgraduate cours 
> Comes as a Surprise. This intensive 
training program and its success may 
come as a surprise to many American 
ngineers who have felt that Russian 
ngineers were little better than black 
smiths. While certain organizations 
have attempted to propagandize th 
U. S. with that idea, there has never 
been much basis for it 

The Russians are well known for 
their leadership in certain fields, par 
ticularly aerodynamics. In fact, many 
ir frame designs built in the U. S. to 
day are based on Russian calculations, 
first devised in the 
Engineering leaders in a number of 
American aircraft plants have been of 
Russian origin. They received their 
academic training in Russia. Notable 
xample: helicopter designer Sikorsky 

Some observers have felt that U. S 
technical superiority over continental 
countries was based on production suc- 
cess rather than pure design. Many 
educators freely admit that continental 
education is far more intensive and 
complete than that in the U. S. But 
European industries have never been 
able to develop production know-how 
that matches the American industrial 
machine. If the Soviet engineer train- 
ing program succeeds in developing 
production experts, that country might 
well threaten U. S. superiority econom- 
ically and from a military standpoint. 


1920's and °30’s 
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Defense Department 
To Push 
Industrial Security 


li” ASHINGTON—Year_ end _ state- 
ments by leading diplomats indicate 
that the chances of an all-out war in 
1953 have But the De- 
fense Department will take no chances 
with possible espionage or sabotage 
in armament production. They plan 
to step up their Industrial Security 
Education Program started last year. 

According to Col Leroy Hudson, 
chief of the Munition’s Board’s Office 
of Industrial Security, the program is 
a repetition of World War II security 
efforts. His office makes recommenda- 
tions, but they are not mandatory ex- 
cept in plants working on secret items. 
The campaign will stress making plant 
employees security conscious. 
> Free Help. To aid management, 
Hudson's agency has prepared four 
booklets: “Principles of Plant Protec- 
tion’, “Standards for Plant Protec- 
tion”, “Industrial Security Manual for 
Safeguarding Classified Material’, and 
“How to be Cleared for Handling 
Classified Materials’. 

The first two deal with protecting 
the physical layout and operations of 
industrial plants The others cover the 
safeguarding of knowledge—blue- 
prints, models, and contracts 

In the standards booklet, the De- 
fense Department lists concrete steps 
that industry should take. These are 
grouped under three headings: 1) 
control of entry, 2) control over es- 
pionage and sabotage, and 3) passive 
defense measures 
> Control of Entry. Here are typical 
recommendations for keeping sabo 
teurs and spies out of a plant: 

¢ Enclose all engineering, manufac 
turing, and storage areas with a fencc 
or wall, a minimum of seven ft high, 
that has barbed wire running along 
the top 

¢ Keep number of openings in this 
perimeter to a minimum 


diminished 


. Keep openings guarded or locked 
at all times and well lighted 

e Maintain unobstructed areas at 
least 20 ft wide on both sides of the 
lence 

¢ Control employces entry including 
access to restricted arcas by use of 
tamper-proof photo badges 

¢ Issue identification badges to all 
visitors and assign guards or respon 
sible officials to 
within the plant. 
> Control Over Espionage and Sabo- 
tage. These are suggestions for sabo- 
tage protection 

e Determine in advance those sen- 


control movements 
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sitive or vulnerable areas from which 
production data could be obtained 

e Analyze production processes for 
possible effective sabotage points. 

¢ Guard electric power generating 
and distributing equipn.ent as well as 
communication facilities. 

¢ Keep a close check on all hard 
to replace equipment and closely watch 
the fire-fighting system. 

¢ Install protective measures over 
critical production equipment and 
manufacturing data files. 

¢ Disperse, where possible, produc- 
tion facilities to prevent concentration 


of important production centers 
> Passive Defense Measures. Recom- 
mendations for control normal 
operating procedures of the plant 
include 

e Organiz 


over 


plant w ide protection 


organization to cope with possible 
emergencies 

* Set-up a communica 
tions system on a standby basis 

¢ Communicate evacuation plans to 
employees and hold scheduled drills 

e Plan for the restoration of essen- 
tial production after 


enemy action. 


secondary 


accidents or 





U. 8. Army Photo 


WORKMAN tries out the Army's new high frequency 12-in. electric power saw cur 


rently under test at Ft. Belvoir, Va. 


Army Studies 180-Cycle Power Tools For Front Line Troops 


FT. BELVOIR, VA.—Scientists at the 
Engineer Research and Development 
Laboratories are currently testing a set 
of portable 180-cycle electric power 
tools developed by major commercial 
manufacturers. If the new tools pass 
these tests, they will permit front linc 
combat engineers to expend their 
duties and boost their productive ca 
pacity. 

Under study: two chain saws, two 
circular saws, two drills, two impact 
wrenches, a grinder, and an electric 
hammer. ERDL is also studying the 
performance of a specially developed 
180-cycle, 220 v, 3-phase, 24 kw en 
gine generator set that is to supply 
electricity to operate the tools. 

EDRL hit on the higher frequency 


in an effort to cut the weight of gen 
erating equipment and motors. From 
a military standpoint, they wanted an 
apparatus that would be easy for 
ground forces to move around and 
could be dropped from aircraft by 
parachute 

The generator is driven by one of 
the Army's new standard gasoline cn- 
gines and is light enough to be carried 
by two men. The outfit fits into a 
1 ton trailer which, when loaded with 
the generator, tools and floodlights, 
weighs only 1,370 Ib 

The Army hopes that the electric 
equipment will replace pneumatic tools 
now used. Because these require a 
heavy air compressor, front line troops 
can't move them around under fire. 


} 
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LIMITED SPACE KITCHEN APPLIANCE, combining sink, 
range, refrigerator and storage space in one unit, won grand 
prize for the General Air Conditioning Corp. 


GARDEN BARROW, made by Northwest Metal 
Products, has a triple function: as a streamlined 
wheelbarrow, a portable barbece, or an outdoor 
server. It indicates how style- and appearance- 
conscious houseware designers have become. 


MULTI-PURPOSE WOOD WORKING TOOL 
can do over one hundred jobs in the home or pro- 
fessional shop. Made by Magna Engineering Cor- 
poration, the ShopSmith won honorable mention 
award in the home appliance class. 


INFRA-RED BROILER AND ROTISSERIE combination won an 
honorable mention award for its manufacturer, the Broil-Quick 
Company. It broils, grills, fries, barbecues and roasts. 


Contest Rewards Versatility in Design 


THE CONSUMER PRODUCTS pictured above have two things 
in common: 

* Each won a prize or honorable mention in the 1952 
Versatility in Design Contest sponsored by Hess Brothers, 
Allentown, Penna., department store. 

¢ Each performs more than one function; it replaces two 
or more products with one unit. 

Hess Brothers sponsors this contest annually to honor 
manufacturers for the practicableness of their products, with 
a particular slant on multiple functions. Grand prize 
winners get placques; honorable mentions, scrolls. 

Multiple purpose appliances and tools represent a new 
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design trend that is becoming more prominent in both 


consumer and industrial fields. Sales departments have 
started pressing their engineering departments to make 
goods more attractive to customers by: 1) increasing the 
number and quality of automatic features, 2) boosting 
versatility so that one device will do the job previously 
accomplished by several, 3) reducing costs with new mate- 
rials and production techniques that are less expensive but 
which maintain or improve quality. 

Industrially, this trend appears in new automatic machine 
tools, computer-operated devices, automatic production 
lines and even proposed automatic factories. 
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TECHNICAL NEWS BRIEFS 


LAST MONTH, eight students from Vir- 
ginia Polytechnic Institute inaugurated 
cooperative training at the Engineer 
Research and Development Labora- 
tories, Ft. Belvoir, Va. Assigned for 
a six month period, the student engi- 
neers were placed in positions accord- 
ing to their present level in school. 
Pay scales depend on previous educa- 
tion and experience, and are in accord 
with Civil Service requirements. The 
students will live on the Army post, 
subject to the same regulations as other 
civil servants. Eventually, Ft. Belvoir 
plans to incrcase the number to 20 
cooperative training students, seeking 
degrees in physics and engineering. 


MICROWAVE SPECTROGRAPH at the 
Armour Research Foundation of Illi- 
Institute of Technology will be 
used to identify gases, to determine 
the concentration of gases in mixtures, 
and to study molecular and atomic 
structures. Like a visible light spectro- 
graph, the new instrument uses electro- 
magnetic radiation. But radar equip- 
ment supplies microwaves instead of 
light. It uses the fact that gases at 
low pressures absorb microwave power 
at sharply defined frequencies that are 
When ac- 


ire quencies 


nois 


characteristic of each gas 
curately measured, thes« 
identify the gases. 


ELECTRONIC PAINT SPRAYING is sim 
plified by a new spray gun developed 
by Scientific Electric, Garfield, N. J. 
In the new unit, paint in the spray gun 
is charged electronically; previous 
methods of electronic spraying re- 
quired the use of external electrically 
charged screens. The manufacturer 
claims that the ionized paint can dif- 
ferentiate between painted and un- 
pa nted surfaces so that it produces an 
even finish. They also claim paint loss 
is reduced to less than two percent of 
the paint sprayed. 


TANNIC ACID, in concentration greater 
than 0.01 percent, stops the corrosive 
action of sulfate reducing bacteria that 
corrodes iron and steel buried in th: 
soil. English archaeologists discovered 
this while they were excavating ruins 
at Hungate, York. They found iron 
implements, over 2,000 years old, per- 
fectly preserved even though they were 
buried in soil with a high sulphur con 
centration. Further studies indicated 
that a leather tannery had occupied the 
site and discharged tannates into the 
soil. Chemical analysis found that tan- 
nates imbedded in the surface of the 
implements had arrested corrosion. 
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COMPOUNDED POLYVINYL CHLORIDE 
developed by Calresin Corp., Acadia, 
Calif., serves as a shock proof military 
packaging material because it can with- 
stand low temperatures, does not com- 
press to the same extent as air foam 
products, and is more flexible than 
rubber particles. Called “CPC”, the 
new material can be molded in any 
shape to fit the article it is to protect; 
t can be molded with a covering of 
cloth; and it can be bonded to any 
known surface 


CATALYSTS that speed up chemical re- 
actions are the key to a new low-cost 
process which makes cold rubber 50 
times faster than current methods. Ac- 
cording to the developers, the B. F 
Goodrich Chemical Company, the new 
method produces synthetic rubber in 
15 to 20 minutes instead of 10 to 12 
hr. Price reductions may be possible 
because the new process uses less ex- 
pensive equipment and _ buildings. 
While they are still working with pilot 
plants, Goodrich engineers estimate 
that the new buildings and equipment 
for the process will cost 50 percent 
less than conventional rubber-produc- 
Ing Operations 


NEW ELECTRICAL RADIANT HEATING 
PANEL may find uses in machine de- 
sign, to apply heat to surfaces of ma- 
chinery. Made of thin sheets of con- 
ductive rubber sandwiched between 
layers of plastic and aluminum foil, 
the panels are only yy in. thick, weigh 


»» 


six oz per sq ft, and are rated at 22 


watts per sq ft (75 BTU's). A special 
adhesive cements the new panel to any 
kind of smooth surface. Both the sur 
have aluminum foil covers to 
seal out moisture. Called Uskon, the 
panel is made by the United States 
Rubber Company 


fac es 


METAL POWDER ASSOCIATION has an 
nounced two standards for self-lubri 
cating bearings made of sintered metal 
powders and impregnated with oil 
One, released in June, 1951, estab 
lished a list of preferred bearing sizes 
commonly available from all manufac- 
turers as well as correlating bearing 
dimensions with stock shaft sizes. The 
newest standard—16-52T, ‘‘Specifica- 
tions for Metal Powder Sintered Bear 
ings (Oil Impregnated ) "—is identical 
to ASTM Standard B202. The two 
MPA standards permit users of these 
bearings to find standard information 
in one place. 


COLMONOY SPRAYWELDED hard-facing 
alloys increase life of parts subjected 
to heat and wear up to 54 times. Ap 
plied by powder metal spraying, the 
hard-surface alloy provides a non-por 
ous, fusion bonded, wear resistant sur 
face up to 0.060 in. thick. Properties 
of the alloy include: high resistance 
to oxidation at elevated temperatures ; 
plasticity over a wide temperature 
range, 1850 to 2050F, permitting it 
to be bonded to steels, stainless steels, 
and some copper and cast iron alloys 
without flowing or losing its shape ; 
and resistance to most acids and all 
strong alkalis 
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FIRST DELTA WING SEAPLANE, the XF2Y-i “Sea-Dart” takes off from San Diego 
Bay in pre-flight trial runs. It is also the first combat aircraft to use hydro skis for 
landings and take offs. Built by Consolidated Vultee Aircraft Corporation, the craft has 
no horizontal tail, instead, it is equipped with a sienstochened worth fin and rud- 
der. Two Westinghouse turbojet engines power the seaplane. 
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As a valve diaphragm at +100°F 
SILASTIC outlasts he@t-stable 
organic rubber 7 to/ 1 


Mail Coupon Today 


The diaphragm in this valve that regulotes the intake to a 

boiler feedwater storage tank, is in almost constant motion 24 

hours a day at temperatures well above 100 F. Successive syn- 

thetic rubber diaphragms lasted 7, 1] and 13 months respectively 
That's unsatisfactory performance in a power house supplying energy 
to a large chemical plant. So they tried a Silastic coated glass dia- 
phragm. Recently inspected after more than 78 months of service, the 
Silastic diaphragm was still soft and flexible; showed little wear; 
appeared serviceable for many more months 


For maximum life and reliability (7y 


oe NaN, 


the durable silicone rubber 


You, too, will find that Silastic will last longer and give 
you more reliable service in most applications where the 
life of organic rubbers is limited by high temperatures, 
oxidation or weathering. You will also find that Silastic 
can be used in many cases to take the place of comp'icated 
mechanical devices made necessary by the relative in- 


stability of organic rubber. 


And Silastic is in a class by itself among rubbery ma- 
terials. For example, we have aged typical samples of a 
Silastic stock for 12 months in an air circulating oven at 
350°F. After such accelerated aging, those samples 


showed an increase in hardness of only 18 points from 


Dow Corning Corporation, Dept. R-2, Midland, Michigan. 
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46 to 64 durometer; elongation went down from 320 to 
105%; tensile strength dropped only 26 points from 
557 to 531 p.s.i.; and there were no significant changes 


in any of their dielectric properties. 


And that is almost incredible performance at temperatures 
high enough to change any other kind of rubber to a 
brittle, noninsulating material in a few hours or days at 
the most. When you need rubbery properties or good 
dielectric properties in a resilient material that will 
withstand weathering or long exposure to temperatures 
above or below the limits of ordinary rubbers, specify 


Silastic. 


*T. M. Reg. U. S. Pat. Off 
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A Practical Method for Designing Gear Trains 


M. F. SPOTTS SOLUTION: 


Northwestern University 


Ir IS USUALLY DIFFICULT to choose 
suitable numbers of teeth for a gear By trial, fraction 35/89 has a valu 
train that is used to get a specified lose to G Henc: 876 
relative rotation between two parts of : 35 2,225 
a mechanism. This is particularly true I 
when the ratio must be controlled close to the given value of G to meet 
to several decimal places, as required ; specified require ments, fraction 876 
- iB oe Soe ee change- 2,225 must now be factored. Thus 
gears of a thread cutting lathe. 

Several involved mathematical 
processes are available for solving 
such problems. In general, however, : 
an exact solution is impossible because (continued om page 213) 
the numbers of teeth must be integers. 
If practical results are the main con- 
sideration, the following method can 
be used to get results readily that are 
very close to the desired value. Some 
trial and error work is necessary, but 
it is kept to a minimum 

The value of the given ratio is 
represented by G, and a/b is a com- 
mon fraction, whose value is close to 
that of G, a and 5 being integers 

Ratio G is commonly expressed as: 


0 393707 


f this value for G’ is sufficiently 


Cea N, x N; x Ns 


N; x N, x Nz 
It can also be expressed as 


Ga shan 

where m is an integer, and / is a 
quantity to be determined. Rearrang- 
ing Eq (1), it can be expressed as 


(2) 


In Eq (1) both numerator and 
denominator must be integers factor- 
able into terms suitable for use as the 
numbers of teeth in the gears. Thus 
4 must be an integer, something that 
rarely occurs by substitution into Eq 
(2). However, if an integer 4’ whose 
value is close to that of / is used in 
Eq (1), the result G’ may be suff- 
ciently close to the desired value G. 
The equation for G” is 


Thread being cut by lathe 


ah’ “ ” 
bh’ 


G' = (3) 
EXAMPLE: The shaft A in Fig. 2 
is to make 2.54 turns for each revolu- 
tion of the shaft B. Find suitable 
numbers of teeth for the gears of the 
train. Fig. 2—Gear train consisting of four 
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® Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many pomcelbe: va made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
723 New Center Bidg., Detroit 2, Mich. * Bay City, Mich. 


Tune In “Suspense” . . . CBS Radio Mons... . CBS 
Television Tues. 


PLASTICS e WIRE & CABLE e DIE 
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A Practical Method for Designing Gear Trains (continued) 


These numbers can be used for N, x 
N3/No x N,. 

Other solutions can be obtained by 
taking different values of m. For ex- 
ample, if m 7 


= 
/ 


35 — 89 x 0.3937008 


oo 
/ 


a a 177 KC 
al 
The next step is selecting an integer 
for 4’. For example, 
i’ = — 178 
_=—35 X 178 —7 


7°" —=—e xi 


, . 1 
Table I—Solutions for the ratio, G = 554 


74 O1S75 


48 03150 


101 9685 


22 04724 


111 02363 














¢ 3 
- = 0 3937003 
15,842 


This can be factored as follows 


7X11 X 81 
2 « 8&9 x &9 


Numbers suitable for use as teeth for 
the gears can be obtained by multiply- 
ing numerator and denominator by the 
same factor. If six is used, then the 
factors become: 
21 X 22 x 81 
~ 12 & 89 x 89 
Although this train consists of six 
gears, it should be noted that the 
ratio is much closer the required value 


Reference Book Sheet 


than the first result consisting of four 
gears. 

Both numerator and denominator 
in Eq (3) must be factorable into 
numbers which can be used for the 
teeth of the gears. This can be done 
only by trial and error. A table of 
prime numbers such as is given in 
Machinery’s Handbook can be used 
for this. 

In machining operations it is fre- 
quently necessary to convert from the 
Metric to the English systems of meas- 
urement. For this purpose the ratio 
of the example, 1 to 2.54, is used. 
Table I lists a number of gear trains 
suitable for making this conversion. 


0.3937008 


Suitable 
Gears 


13«19* 


0. O8¢ 61 





80.822 








348 «128 


—74X190—3 ee 

— 188X190 STO 
87 128—1 

—221<128 
—35x178—7 


—89x178 


~61x85—2 


—155%«85 


—48x95—3 
12295 


93x81—-7 


3937016 
23681 01 


102 x63 —2 . 
4 3936998 
25963 E 


oo EF ot BOR 
: 12 l = = 3936995 
—94 129 
22X106—5 2, 3936994 
56K106 3=—s_s 5,93 : 


111x83—2 


—282 x83 





11x13 x4! 
12X17X73 


13 19X21 


17x25x31 


131327 


10x 19X61 


2x53 4 56 


ra 


95 «97 


6X83 «47 
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His reflectors operate on a wave length of 4 microns 
at 900 degrees F. Even at this temperature the alu- 
minum coating stays bright. It maintains its reflective 
efficiency because of its resistance to oxidation, and 
protects the steel base 


the steel base means strength 
In addition to their excellent heat-reflectivity, panels 
made of Armco ALUMINIZED Steel assure rugged 
strength. Corrugations in the steel give rigidity to 
take’ hard knocks and vibration at the 900-degree F 
reflector operating temperature. 


| 


SS 
SS 


Wi 


proved in service 


Armco ALUMINIZED Steel is used for its heat reflectiv- 
ity, and resistance to a combination of heat and cor- 
rosion. Applications include automotive tail-pipes and 
mufflers, furnace combustion chambers, oven liners 
for kitchen ranges and electric toaster inner parts 
The grade is produced in sheets and coils 12 through 
30 gage—up to 48 inches wide in certain gages. 


write us 


If you need a heat-reflective or heat-resistant metal, 
write us for the descriptive booklet, ‘‘Armco 
ALUMINIZED Steel.” 


solved this reflector problem 


Heating panels for intense infra-red radiant heat need reflectors 
that are efficient, long-lived and rugged. A prominent manv- 
facturer of electric radiant panel units has found that Armco 
Acuminizep Steel meets all of these requirements. 

















ARMOR 
STEEL CORPORATION : 


1523 Curtis St., Middletown, Ohio * Export: The Armco International Corporation 
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Nomogram for Evaluating Test Data 


EDWARD C. VARNUM 


Barber Colman Company 


TO COMPARE two scts of data, it is often necessary to know 
if their averages differ significantly or if the observed 
difference has arisen by chance alone. To answer such 
questions, statisticians have devised a set of rules for 
} erence whether or not the average of one set of data 
is significantly different from the average of another set. 
This is known as the “'t test’ and although it is described 
in standard statistics texts, the accompanying nomogram 
facilitates the calculation. 

Assuming that there are the same number of observations 
in each set of data, a quantity called the “variance” can be 
calculated for each set. 

For the first set the variance is given by 

Sy,?2 
o* = N, (1) 
where 2x,” signifies the sum of the squares of the observed 
values and x, indicates the average of the observed values. 
In words, the above equation says that the variance of a 
set is the square of the average taken away from the average 
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of the squares. The variance for the second sct is calcu- 
lated in the same manner and the two variances are added 
By finding the number corresponding to this sum on the 
lower semicircle of the nomogram and connecting this 
value to the number of observations in each set which 
appears on the upper semicircle, the line joining thes« 
values will cross the diameter at a value which is labeled 
the “necessary mean difference”. If the actual difference 
is greater than this necessary mean difference the difference 
is significant. In the more precise language of the statis 
tician, the difference is significant at the five percent level 
if the actual difference exceeds the mmd found by the 
nomogran, which means that there is less than one chance 
out of twenty that the observed mean difference would 
occur when no real difference exists. 

Example: One group of data which consists of 15 items 
has a variance of 1444. Another group of 15 items is 
found to have a variance of 2809. 

Solution: Since the sum of the two variances is 4253, a 
line is drawn as shown in the nomogram from N = 15 to 
i253 on the lower scale. This gives the necessary mean 
difference as 35.7. If the averages of the two differ by 
more than 35.7, the difference is significant 


SHY 











THE TABLE FEEDS WORK TO, and under drill press spindles, milling cutters, impact press rams, riveting heads and other 
machines. A gear rack drives a quadrant gear which rotates the table top a predetermined number of degrees in a clockwise direction. 


Air Powered, Rotary Index, Positioning Table 


An electrically controlled, air powered rotary index work 
feeder, has a 26 in. dia table top that is set to index either 


6, 9 or 18 stations with repeat index accuracy of +0.001 
on the table top. 

The accuracy of rotary index table is said to be the result 
of a “shot-pin” arrangement.’ Around the perimeter of the 
table top are 18 equally spaced, jigbored holes, tapered 
and bushed to } in. diameter. An auxiliary air cylinder, 
controlled by an additional electroaire valve and synchro- 
nized to the movement of the table, drives a tapered shot- 
pin into the jigbored hoie, locking the table, after cushioned 
air power has moved it into position. 

The detailed operation of the rotary index table can be 
followed on the wiring diagram. When an electrical cir- 
cuit is completed through external connections to terminals 
5 and 6 in terminal box (19), it energizes the retract 
solenoid of the electroaire valve (1) used to control the 
auxiliary air cylinder which operates the ‘‘shot-pin.” The 
shot-pin retracts, releasing the index table top. As the 
shot-pin retracts, pressure drop in the auxiliary air cylinder 
exhaust line, allows the pressure switch to take the position 
shown in the drawing. Current flows through the pressure 
switch and energizes the advance solenoid of the built-in 
electroaire valve (2) on the 3% in. bore air motor. This 
causes the piston rod to advance and, through a rack, 
quadrant gear and air-locked pawl, index the table. As 
the table indexes to position, it trips the N.O. shot-pin 
advance switch, energizing the advance solenoid of the 
electroaire valve (1) causing shot-pin auxiliary air cylinder 
to advance and drive the shot-pin into the tapered hole in 


the table top, locking the table into position. High pres- 
sure air, tapped from the advance side of the shot-pin 
air cylinder, reverses the pressure switch, sending current 
through the N.C. impulse switch to both the retract sole- 
noid of electroaire valve (2) and to terminal 7 in terminal 
box (19) (to provide an impulse source to operate 
auxiliary equipment.) The air motor piston rod retracts, 
the pawl overrides the table top gear, the table still being 
held in its “shot-pin-locked” position. When the air motor 
piston rod reaches its fully retracted position, an adjustable 
trip opens N. C. impulse switch, and the index table is 
ready to repeat another cycle to be initiated by contact, 
manual or automatic, through terminals 5 and 6. 


Bellows Co., 230 W. Market St., Akron, O. 








| [Advance . solenoid 
= : — ARI =--- Air 
| Electrogve--"“Retext ( ” 
| woe (2) solenoid \ 


Shot pin advance switch 


volts aa: == 
cine ry * 
* i = 


Transformer 


qpen position 


Advance 
solerion! 


EEE 
Rotary table 
ferrninal 

bor (19) 


“Retract Solerton! 








Spring loaded SPOT.” 
pressure switch ~~" 


Start ‘switch Shot pin air cylinder? 
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Easily Installed Broach-Fit Bushings 


Having such applications as valve 
stem guides, pulley bushings, rocker 
arm bushings, swing pin fulcrums, and 
dowel pin guides, these headless bush- 
ings can be forced into parts of cast 
metal, plastics, steel, and other metals 
without the necessity of close tolerance 
press fits. The bushing has a broached 
outer surface giving cutting edges that 
eliminate the need for high precision 
boring and reaming. They will work 
satisfactorily with a maximum tol- 
erance of 0.002 inch, as compared to 
some requirements of 0 to 0.0005 inch. 

One end of the bushing has a pilot 
which is slightly smaller in diameter 
than the broached surfaces. This 
squares the bushing with the hole, re- 
ducing the possibility of cocking or 
tipping during the assembly. As the 
bushing is locked into position, no set 
screws or locking devices are required. 
However, the bushing may be re- 
moved, if necessary, and replaced with- 
out reworking the hole 

Because of the broaching action, the 
manufacturer claims that the bushing 
can be inserted with less possibility of 
collapse and without danger of crack 
ing castings, jigs, fixtures, or other 
parts, particularly when made of cast 
metals or plastics. 

The bushings are made of hardened 
steel treated with a black oxide pene- 
trate which prevents rust and corro- 
sion 

Broach-fit bushings with heads are 
also available for applications such as: 
drill jigs; rivet templates; jig rest 
buttons; pin anchors; locator buttons 
for jigs and fixtures; and wear buttons 
for machine parts 

The headless bushings come in 
lengths from } to 1 inch, with internal 
diameters from 3/16 to 3 inch. The 
head bushings have lengths from 5/16 
to 1 inch, with internal diameters from 
1/16 to 4 inch 

Other typical applications for the 
headless bushings are: stop pin loca- 
tion holes; cable and chain guides; 
hole reinforcements in die castings 
and plastics; die liners for short run 
sheet metal jobs; build ups for washed 
out holes; and swing plate hinges. 


Aeroquip Corp., Jackson, Mich. 


Broaching surfoce- 
stepped up OD. 


Pilot-smooth lead of 
slightly smaitler 0.0 


Thin wall construction 
-reduces weight and 
permits the use of 
smaller reamed holes 


Secondary brooching surface 

—extra step on 0.0. (Where the 

opplication demands an extra 

long bushing. asecond broaching 
store is added 


hip retainer grooves— sized 
to handle displaced metal 
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Stepping Switch for Advancing And Reversing 


Capable of advancing or reversing with equal speed, a 
new model 27000 Bi-Directional stepping switch is adapt- 
able to a variety of applications: such as types of high- 
speed, differential counter, and servo-mechanism designs. 
In addition to its use as a bi-directional switch in circuits 
requiring contact closures, it is also convertible to a step- 
ping motor for special servo and control applications 

As a differential counter, the unit to indicate a 
remaining quantity or balance on hand, such as in a hopper 
or processing unit, where each unit ins rted advances the 
switch, and each unit taken out or completed reverses it 
one step. As a remote positioning motor, the switch mech- 
anism can be controlled by bi-directional remote sources, 
such as dials or shafts having stops at separate points. In 
wutomatic computers, it can b a digit-storage 
register, a single switch being able to add or subtract over 
separate control paths. As an automatic attenuator, it 1s 
used to add or subtract resistances for adjusting gain and 
preventing overloads. And as a digital, self-balancing 
bridge, the switch, together with separate resistance steps, 
converts analog test or process data directly to digital con- 
tact closures available * computation or control 

External pulses of short duration can be applied to 
advance or reverse the shaft and wipers one step for each 
pulse, and an interlock prevents partial steps dve to a 
defective control pulse or signal. It is not possible for 
the wipers to be positioned between steps. 

The switch mechanism, an electro-magnetically operated 
pawl and ratchet, steps the output shaft to 36 angular 


iS usec 


used as 


ba 


* 


positions in 10 deg. steps. Drive is direct, since shaft 
movement occurs upon energization of the coil rather 
than through the use of springs. A typical switch has 
four parallel circuits to 12 positions. Special contact banks 
with up to 25 contact positions can be furnished, and by 
replacing a level of contacts with a solid metal sector to 
provide center feed to the wipers, full 360 deg. rotation 
is Obtained over 36 contacts 


Consolidated Engineering Corp., 
300 N. Sierra Madre Villa, Pasadena 8, Calif. 





Small Converter with Regulated Output 


A new totally enclosed, 300 watt 6120/20 frame power 
conversion unit having a variety of uses, has a d-c input of 
115 V +15 percent, and a 60 cycle regulated a-c output 
of 115 V, single phase, operating at 0.9 lagging power 
factor. 

The regulated output of this conversion unit is accom- 
plished by poems a the booster field winding. This 
output is filtered for suppression of radio noise by a filter 
unit which is located in the control box mounted on top 
of the rotary unit. The filter as a unit is removable for 
maintenance 

Mounted on top of the converter is a box containing the 
filter and all control devices used on it, plus the starting 
contactors, output voltage control, and the other necessary 
circuit components In addition to thes« essentials, the 
box also accommodates spare parts such as brushes and 
fuses. 

To cool this converter, the unit was designed so that a 
fan built in at one end would pass cool air over the 
exterior frame. The maximum dimensions needed to 
mount this unit are: 16}§ in. by 12§ in. by 87% inches. 
Mounting dimensions are: mounting centers, 33 by 6} in. 
The complete unit weighs approximately 60 pounds. 

The base, box, and covers are manufactured from ano- 
dized cast aluminum, and the cover plates are made from 
cadmium-plated steel. For possible use in tropical zones 


and in sea coast areas, the unit has been built according 
to MIL specifications to withstand corrosion, fungus, and 
salt spray. 

Eicor, Ini Ol W. ¢ 


CONTINUED ON PAGE 220 
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Manufacturers of HOLTITE Fastenings For Every Purpose 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A, 
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Off-Schedule Rejec 


The off-schedule rejects computer 
for centralized quality control continu- 
ously computes and indicates directly 
the quality of an inspected product by 
indicating any deviation from a pre- 
determined normal expected reject per- 
centage, whether it is on a straight 
percentage basis or a probability curve. 

The computer consists of a master 
computing unit and a number of indi 
vidual computing and indicating units, 
the number depending on the number 
of characteristics for which a product 
is inspected. The individual units are 
connected to the master unit by means 
of plugs and cable connected to the 
rear. The master computing unit has 
an on-off switch and light, and a 
switch to operate the system on a 
straight percentage or on a probability 
curve basis. Being flexible, it can be 
adapted to operate on both basis at the 
same time, as where some of the ex- 
pected rejects of certain characteristics 
occur on a straight percentage basis, 
while the expected rejects for other 
quality characteristics follow a prob- 
ability curve. The master unit is de- 
signed to follow the standard rejects 
probability curves, generally accepted 
in the quality control field; but, any 
other specified curves can be prov ided. 
A counter shows the total number of 
production units inspected. 

The individual computing and indi- 


cating units, one for each quality char- 
acteristic, indicate directly the quatity 
for that particular characteristic. Each 
individual unit has an indicating dial 
to show whether the actual number of 
rejects are above or below the prede- 
termined control limit. To suppiement 
the dial, four indicating lights and a 
warning buzzer are provided. The 
warning buzzer goes on when a pre- 
determined critical deviation point has 
been reached. Percentage rejects se- 
lector switches make possible a selec- 
tion range of 0.1 to 1 percent and 1 
to 10 percent. Because of the flexi- 
bility of the system other specified 
ranges can be provided. Also on each 
unit is a reject count so that the actual 
number of rejects for the particular 


ts Computer 


characteristic is visible at all times. 
Where the quality of a product is on 
an hourly basis, the individual units 
can be reset by means of a momentary 
switch without disturbing the function 
of the master computing unit. There 
is no limit to the number of produc- 
tion units that can be inspected, or the 
number of individual units that can be 
controlled by the master unit. Only 
two wires need to be brought from the 
inspection station to each unit. The 
power consumed per unit is 4 watts 
plus 6 watts for the indicating lights, 
110 v a-c. The master units measure 
7} in. high, 11 in. wide, and 10 in. 
deep. 
Industrial Computer Corp., 


272 Lembeck Ave., Jersey City, 5, N. J. 





15 to 500 Kc Wave Analyzer 


Analysis of the frequencies and am- 
plitudes of signal components in a 
complex wave form is accomplished 
with the new model 121 wave ana- 
lyzer, which permits a wide range of 
measuring amplitudes without the in- 
troduction of instrument distortion. 

Designed for application to trans- 
mission-characterisitc determinations of 
electric-wave filters; for induction and 
signal level studies on carrier tele- 
phone systems; for measurement of 
distortion products in r-f signal sources 
and transmitters, the instrument has an 
input level range from +-42 dbm to 

-70 dbm at 600 ohms impedance. 

Signal components are read directly 
on a calibrated instrument. Selectivity 
is such that at 1,000 cps off resonance, 
the response is 45 db down. Meas- 
uring accuracy is +2 decibels. 


Sierra Electr 


onic Corp., 830 Brittan Ave., San Carlos, Calif. 


CONTINUED ON PAGE 222 
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FOR SAFER CONTROL “"~ 


CRANE Packless 
Diaphragm Valves 


Now A vailable in SCREWED ENDS, a Sizes 4 to 2 in. 


Brass, Cast Iron, Aluminum, or 18-8 Mo body and 
disc. Furnished with neoprene, Buna N, and nat- 


New M ater i qa / S ural rubber diaphragm and disc insert. 


FLANGED ENDS, UNLINED Sizes ‘4 to 6 in. 

Cast Iron, Aluminum, or 18-8 Mo body and disc. 
WORKING PRESSURES —up io 150 peunds. Water, air, Furnished with neoprene, Buna N, and natural 
oil, or gas, 180°F. maximum temperature, depending on rubber diaphragm and disc insert. 


vaive cise end materials. FLANGED ENDS, LINED Sizes 1 to 6 in. 


; : , , Cast Iron body only. Lined with neoprene or 
You asked for it—and now Crane gives you this outstanding hard natural rubber. Disc coated with neoprene 


Diaphragm Valve in a new wide choice of body, disc insert, or soft natural rubber. 

and diaphragm materials—in unlined or lined patterns. Other body and disc materials, as well as lin- 

Whichever is specified, Crane design gives you important ings, available on special order. Also sliding 
; 5 : : re stem valves for automatic operators of all types. 

advantages including—long diaphragm life . . . positive shut- 

off in case of diaphragm failure ...less resistance to flow 

with minimum pressure drop... easy operation . . . simpli- 

fied maintenance at lowest upkeep cost. 


Full specification data is in your new Crane 53 Catalog— 
or ask your Crane Representative. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS © PIPE * PLUMBING © HEATING 
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Digital Recorder Has Printed Readout 


Used as a printed readout for a high-speed electronic 


counter, this digital recorder sasha a direct means of 
permanently recording sequential count information in 
Arabic numeral form on a standard adding machine tape. 
It is designed to operate from electronic counters, Time 
Interval Meters, Events-Per-Unit-Time Meters, nuclear 
scalers, end other electronic totalizing devices at maximum 
cycling rate of one printout every 0.8 second. 

This series 1550 digital recorder is composed of a read- 
out unit and a printing recorder. The first unit consists of 
a bank of readout decimal counting units essentially paral- 
leling the totalizing function of the basic counting instru- 
ment from which they operate, and a selecting relay matrix 

» channel information from the counting circuit to the 
: rinting recorder. This second unit presents a sequence of 
total counts in direct reading digital form on a standard 
adding machine tape. The readout unit shown in the illus- 
tration is available in three, four, five and six bank units. 

It has a recording and indicating capacity of 3, 4, 5, or 


6 decades; the maximum cy ling rates 1s one print out every 
0.8 seconds: the counting period is determined by the 


1 


characteristics of the basic counting instrument 


ntific Instruments, Inc 
Ave., Richmond, Calif. 





Photoelectric Unit For Plate Circuit Control 


Actuation of electric counters and other devices directly 
in the plate circuit instead of through the conventional plate 
circuit relay is done by a new photoelectric unit called the 
Shadowswitch. 

Elimination of the conventional relay offers two advan- 
tages: higher counting speeds are obtainable; the service 
life of counters is increased. For example, electric counters 
normally rated 600 CPM are being operated at 1000 CPM 
in the plate circuit. Also, counters having a normal life of 
100 million counts when operated on a-c through a photo 
electric relay have a normal life of 400 million counts when 
made for d-c and operated in the plate circuit. 

The amplifier is pre-adjusted to maximum sensitivity ; 
adiustments for specific applications are made with the 
light beam which can be focused for interruption by objects 
as small as ,*; in. in diameter. Even sharper focus is obtain- 
able through use of an extra lens 

The photoamplifier has positive lock tube shields and 
rubber base tube sockets. The light beam is adjustable, and 


re 


the amplifer and electric eye are combined in a case of cast 
aluminum. The light source is housed in a brass tube.sup 
ported by an aluminum mounting block. Maximum output 
of the plate circuit is 110 volts, d-c. 


The Autotron Co., Box 722-V, Danvitle, lil. 





Precision Control With 


A redesigned midget Thermoswitch, having an outside 
diameter of only }-in., has been developed for precision 
temperature control or where overheat detection must be 
provided in solids, liquids or gases where space is at a 
premium. The midget thermostat is adjusted to any tem- 
perature set-point in the range from —-5OF, to 450F, and 
has a sensitivity of 0.1 F. Rated at one ampere at 48 
v a-c or 32 v d-c, it is compared in the illustration to a 
standard 5 in. dia. cartridge thermostat. 

The midget switch is of the inverse compression type 
in which the contacts close with a temperature rise. It has 
such operating characteristics as: built-in temperature an- 
ticipation; fast reaction time; and high resistance to me- 
chanical vibration and shock, and short heat transfer path. 


Midget Thermostat 


Fenwall Inc., Ashland, Mass. 


CONTINUED ON PAGE 225 
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specifying ADLAKE Mercury Relays 


for Timing and Control Functions? 


--- BECAUSE they are designed and built to meet the 
most exacting needs of industry! They’ ve won their place 
by proven dependabdility—year in and year out—in jobs 
that conventional relays can do in an uncertain manner 
at best! For every ADLAKE relay is tested—and guaran- 
teed—to meet specifications! 


For instance, ADLAKE Mercury Relays have proved their 
ability to stand up under the most adverse conditions of 
temperature and moisture. Their time delay character 
istics are fixed and non-adjustable...normal line voltage 
fluctuations or ambient temperatures from —38.8" to 
200° F. have no material effect on these characteristics. 
Yes, in chick incubators or diesel generators...wherever 
sensitivity and dependability are required... ADLAKE 
Relays can always be counted on! Send for the ADLAKE 
Relay Catalog today ...no obligation, of course. The 
Adams & Westlake Company, 1169 N. Michigan, 
Elkhart, Indiana. 


EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 


e HERMETICALLY SEALED—dust, dirt, moisture, oxidation and tem- 
perature changes can't interfere with operation « SILENT AND CHAT- 
TERLESS e REQUIRES NO MAINTENANCE « ABSOLUTELY SAFE « MER- 
CURY-TO-MERCURY CONTACT— prevents burning, pitting and sticking 


... And every ADLAKE Relay is tested—and guaranteed — 
to meet specifications! 


of serving the wensper totion d TH E Cc ° MPAN Y 
and burlding industries 4 o 


Ss Established 1857 « ELKHART, INDIANA «+ New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relcys 
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The lea-l stile that pulled a Train 


‘“*There’s power in that steam,”’ thought young Jim Watt, 
as he watched his kettle’s dancing lid. ‘‘But how much is 
wasted !”’ 

Eight years later, in 1765, as the 29-year-old inventor 
was walking of an afternoon in Glasgow Green, the solu- 
tion came to him. 

Watt condensed the steam in a vessel distinct from the 
cylinder, a basic idea that transformed the clumsy and 
wasteful steam engine of that period into so potent a prime 
mover that it made the locomotive possible. 

It’s great to have an idea. It’s much more wonderful to 
make it work. That’s where we come in. 

Design engineers are constantly coming up with operat- 
ing mechanisms that involve pliable parts. These parts 
must combine exactly the right physical characteristics 
with continued dependability even under extremely ad- 
verse conditions. It’s a highly critical operational area. 

Sirvene engineers have three great assets to offer you. 
The first is their unequalled experience in the highly spe- 
cialized field of pliable parts. The second is their develop- 
ment of whatever Sirvene compound is best adapted to 


the specific problems involved. The third is quantity pro- 
duction of laboratory high quality, assuring exact com- 
pliance with specifications. 

The time to let Sirvene engineers help you is while your 
new product is still on the drawing board. Given an 
important idea, you cannot afford to risk its invalidation 
by possible part failure. 

The monograph “‘Engineering with Sirvene’’ belongs in 
your file and will be sent you free on request. Your cor- 
respondence is invited. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenve SIRVENE DIVISION Chicago 22, Illinois 
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Four-Range Decade Inductor Units 


Four Decade Inductors, available with inductance values 
guaranteed to within one percent, cover the ranges from 
1 to 10 mH, 10 to 100 mH, 100 mH to 1H, and 1 to 10 H. 
All four units are also available as a single unit to cover 
the complete range from 1 mH to 10 H. 

Moisture resistant impregnated inductors are wound on 
molybdenum permalloy toroidial cores for high-Q and 
low external pickup. Each decade has complete electro- 
static shielding. 


Specifications 





DF..01 DF.1 DE1.0- DE10 DE11.11- 
1A 1A 1A 1A 2A 


10 Ooo 1.000 
1.000 10 


1-11,110 


100 1 





1122 Country Rd 


Lenkurt Electric « 





Pressure Transmitter for Automatic Control Systems 


A differential pressure primary element transmitter, for 
use in automatic control systems, covers a differential pres 


sure range of 0-20 in. to 0-200 in. of water at static 
pressures up to 1500 psig. Known as the type D2T Auto- 
matic differential pressure transmitter, it is used in conjunc- 
tion with the Autronic control system also developed by the 
manufacturer. The unit transmits an electric signal which 
is directly proportional to the variable being measured. 

The manufacturer claims that since the control system 
is all-electronic, eliminating electric motors, slide wires, and 
contacting mechanisms, response is instantaneous. 

The differential pressure transmitter has a corrosion- 
resistant stainless steel diaphragm. Small movements of the 
diaphragm are transmitted through a friction-free ampli- 
fying linkage to the movable core of the differential trans- 
former which provides the 0.000 to 0.500-volt 60-cycle 
a-c signal output required for operation of other units in 
the System 

A feature of the Differential Pressure Transmitter is the 
anti-thrust pressure seat which transmits motion of the sens- 
ing diaphragm to the signal-generating differential trans- 


former, and acts as a seal against high static pressures 
The unit uses a spring zero adjustment, a linkage-ratio 


adjustment for coarse span, and an electrical adjustment for 


fine span which does not affect the zero adjustment 


The Swartwout ¢ 18511 Euclid Ave., Cleveland 
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THE SIZE RANGI A LINE OF seam- 
less light-wall tubing has been in- 
creased from a 1} in. O.D. max., to 
27, in. O.D. maximum. The large 
diameter tubing is furnished in three 
stainless types: AISI type 304, 321, 


OF and 34 


7 


sizes up to § In 


and in Monel metal, and 
made in three tempers: fully annealed ; 
half-hard drawn; and full-hard drawn. 
Length range is from 5 to 22 feet. 
Minimum and max. wall thickness for 
O.D. are 0.006 in 


and 0.035 in. respectively. For 1} to 
2,4, in. O.D. min., and max. wall 
thickness is 0.010 in. and 0.025 inch. 
Wall thickness is +0.010 in. on all 
Superior Tube Co., 1564 Ger 
Norristown, Pa 


$1Z¢cs 
mantown Ave., 
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Long Life, Heavy-Duty Contactors 


A new line of heavy-duty, single-pole d-c contactors, 
type 260 for use on rolling mill controls, mill auxiliaries, 
cranes, hoists, and related cquipment is built for long 
contact and arc chute life, and is designed for fast routine 
inspections and easy replacement of wearing parts. 

Contact life is extended by a principle of atc interruption 
which reduces contact burning by speeding arc extinction 
To prolong contact life, main contacts are made of heavy 
forged copper having high material density and uniformity. 

The initial contact is made on the tips of the contacts. 
Wiping and scuffing are minimized by the rolling action 
of the follow-through. Arcs are handled on the tips, and 
normal running current is carried on the contact heels. 

Fast arc extinction and quick current interruption result 
from arc chutes which stretch, cut, and cool the arc. First 
the arc is formed into the arc chute by a blowout coil and 
an arc runner. As the arc strikes the loop end of each 
chute segment, a magnetic field is established which forces 
the arc upward and toward the center of the chute. Both 
thermal convection and magnetic action stretch and cool the 
arc. Because the arc is of short duration and kept in the 
center of the arc chute, arc chute life as well as contact 
life is increased. The arc chute walls are of arc-resistant 
abestos cement compound. 

Mechanical interlocks consisting of horizontal phenolic 
bars pivoted at the center are available for pairs of con- 
tactors. The contactor is available with or without elec- 
trical auxiliary interlocks, in ratings of 600, 300, and 150 
amp. at 600 V maximum, covering most control needs 

Two of the 150 amp contactors, normally open with 
auxiliary switch are shown in the illustration 


Milwauke 





Plate Assemblies for Miniaturization 


Compact and convenient combinations of ceramic 
capacitors, resistors and printed conductors in units ~alled 
plate assemblies, are now being used with advantages for 
dependable miniaturization. 

Two distinct methods of producing such plate assem 
blies are possible: (1) by using the high dielectric bas 
which is also used for the dielectric of the capacitors; and 
(2) by using a separate base plate and attaching to it th 
individual dielectric ceramic capacitors/resistors. Thi 
single plate is said to permit a more compact and simplified 
sub-assembly, while the latter form gives advantages in the 
more complex circuits, and results in lower distributed 
capacitance 

These plate assemblies are versatile electronic com- 
ponents. The manufacturers claim that number and com- 
bination of capacitors /resistors which can be incorporated 
in a single unit is almost endless, or limited only by the 
K of the material and the physical size. These units aid in 
dependable miniaturization and simplify assembly by re- 
ducing the number of soldered leads. The unit sizes are 
ly in. long by 7% in. or 4% in. wide and ,}; in. thick. 

Among the generally used plate assemblies are: vertical 
integrators; vertical integrator and coupler units; audio 
plate-grid couplers; second detector and audio amplifier 


couplers; pentode second detector and audio amplifier 
units; and pentode plate coupler and screen supply units. 
The PA-113 network requires only seven leads instead of 
the 16 necessary in the use of individual components, sav- 
ing soldering time, and reducing parts stocking. 


Hi-O Div., Aervox Corp., Olean, N. Y 
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w from the largest line of bimetal 
thermostats in the industry. So even if you have an unusual problem in thermostat 
design, check with Stevens first. Chances are a standard Stevens thermostat will 
satisfy all your performance, size, cost and delivery problems. 





FEATURES 


TYPE SA 








STYLES 
Non-Adjustable 
Adjustable 
Manual Reset . 
Single Pole Double Throw 
Positive Acting 
Snap Acting 
Open 
Enclosed 
Hermetically Sealed 


ADJUSTABLE TEMPERATURE RANGE, 


Maximum 
OPERATING TEMPERATURE, Maximum 
DIFFERENTIAL, as measured on bimetal 


Maximum 
Mirimum 


CALIBRATING LIMITS 
Standard 
Special 

RATING (Non-inductive Load) 
115 Volts a.c. ; 


230 Volts a.c. 
28 Volts d.c. 


ANGLE OF ROTATION, Maximum 
MOUNTING 


VIBRATION RESISTANCE 


CORROSION RESISTANCE 
Standard 
Hermetically Sealed 


HIGH ALTITUDE PERFORMANCE . 
SIZE 


* Will interrupt 150 omps. 12 volts d.c. 





15 amps 

10 amps. 

15 amps. 
300 


Single Stud 
Fair 
Good 
Excellent 


Excellent 


See Bulletin 
F-2006 





10° F. 


+10°F 
=S°F 


25 amps. 

15 amps. 

25 amps. 
300 


Single Stud 


Good 


Good 
Excellent 


Excellent 


See Bulletin 
L-4144 


10 amps. 
15 amps. 


300 


See Bulletin 
F-2003 


Foir 
Good 
Excellent 
Excellent 


See Bulletin 
F-2003 








12 amps. 
8 omps. 
12 omps. 


300 


See Bulletin 
L-4079 


Good 


Good 
Excellent 


Excellent 


See Bulletin 
L-4079 





8° F. 


*3"F 
+3°F 


4 amps. 
> 


See Bulletin 
F-2009 


Good 


Good 


Excellent 
Excellent 


See Bulletin 
F-2009 


5 amps. 
2 amps. 
5 amps. 


See Bulletin 


F-2008 
Good 


Good 


Excellent 
Excellent 


See Bulletin 


F-2008 








MARK YOUR PRINTS --STEVENS THERMOSTATS BR EQUAL 


Note: Thermostats shown approximately half size. 


Gare 


Ed orev. 


TEVEN 


mays, 
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Actuators for Long Life Limit Switch 





The long life “du op” limit switch, 
now available with four new types of 
actuators is vibration resistant, and has 
fast switching action with a minimum 
of bounce. 

The type DU-O is operated by a 
heavy duty % in. dia nylon plunger; 
type DU-L is a sensitive leaf actuator, 
and may be set to any of three lever- 
age positions; type DU-B may be 
actuated from the side or at any lesser 
angle by means of a ball serving as 
actuator; type DU-E provides for 
plunger over-travel of up to 0.093 in. 
and consists of a stainless steel plunger. 
The “du-op” switch 1s ere, at 20 
amp, 125 volts a-c, noninductive. 





1200 Soldiers Field Rd., Boston 34, Ma 





Variable Speed Drive Easily Adjusted 


Components of a new variable speed 
drive are: (1) a variable pitch motor 
sheave; (2) a set of wide range belts; 
(3) a companion sheave; (4) a slide 
motor base. Using the top or-lock prin- 
ciple in the bushings for both sheaves 
is said to increase the speed with which 
speed changes can be made. The 
sheaves occupy little space on the shaft 
and the assembly locks on the motor 
shaft as a unit by a set screw. 

The pitch is changed by means of a 
one-point adjustment. The single ad- 
justing screw may be located at either 
end of the sheave although normally 


the sheave is assembled with the ad 
justing point located on the motor 
side. The pitch diameter can be set 
and cylinder speeds held to close 
limits 

The slide motor base permits 
changes in center distances to preserve 
proper belt tension as the variable pitch 
sheave is adjusted for different speeds. 
A full range of centers is possible by 
turning one screw. It is of flush de- 
sign, and is available in a range of 
sizes for NEMA frame motors. 


Dodge Mfg., Co., Mishawaka, Ind. 








AVOIDING BRUSHES completely by use 
of a permanent magnet construction, 
the Nobrush electric generator has 
such advanages as: immunity to dam- 
age by moisture, overload, or short- 
circuit; reduction in size and weight; 
almost no maintenance; and elimina- 
tion of radio interference. Used on 
portable power units, marine craft or 
vehicles, and high frequency power 


tools. The Georator Corp., Arlington 
9, Va. 


THE TYPE M1552 HIGH SPEED BINARY 
COUNTER is used for all types of 
counting and frequency division to 
rates in excess of 3 megacycles per 
second. The counter is a small plug-in 
unit measuring 1} in. in dia. and 
weighs 3.2 ounces. Input is 75 V nega- 
tive pulses with a rise time of 0.2 


microseconds; output is 125 V, with a 
rise time of 0.2 microseconds. The 


Walkirt Co., Inglewood, Cal. 


DESIGNATED THE UNIVERSAL T-54, a 
new type contact wheel is available 
with spare rubber tires to eliminate re- 
placing the entire contact wheel after 
continuous use. The wheel consists of 
a rubber tire vulcanized on a steel 
frame or rim, and a split, universal 
hub. Tires are available in standard 
face widths of one in. to 6 inches. 
Durometers range from 10 to 90 in 
either plain or slotted surfaces. Chi- 
cago Rubber Co., 2620 Clybourn Ave., 
Chicago, Ill. 


A SPECIAL TYPE OF FLEXIBLE, high- 
pressure industrial rubber hose is built 
to withstand working pressures as high 


as 5,500 psi, and a from 

{0 to +-200 F. Standard sizes range 
from ;*; in. to 2 in. for hydraulic con- 
trol hose. The hose will carry various 
types of gases or fluids, and will not 
rust or corrode. Lee Rubber & Tire 
Corp., Republic Rubber Div., Youngs- 


town, Ohio 


AN IMPROVED TACHOGRAPH that ana- 
lyzes the vehicle operation and move- 
ment has increased illumination of the 
clock face speedometer and odometer 
for better vision, and an easier setting 
warning light to conform with pre- 
vailing speed limits. The tachograph 
chart is inserted on rectangular studs, 
and a million-mile odometer accurately 
records total mileage of the vehicle. 
Wagner Electric Co., 6400 Plymouth 
Ave., St. Louis 14, Mo. 


CONTINUED ON PAGE 230 
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RECOGNIZE THIS MAN? 


sure that you get a finish that’s 


Probably not... but he works for 
you—the Glidden Product Finishes 
customer—together with 249 other 
highly trained technicians and 
chemists, located in 23 Glidden 
laboratories throughout the United 
States and Canada. His job: to make 


custom-tailored to the exact re- 
quirements of your product—and 
your finishing system. 

We think he’s a mighty good rea- 
son why it pays to do business 


with Glidden. 


THE GLIDDEN COMPANY 
INDUSTRIAL FINISHES DIVISION 


11005 MADISON AVE. 


CLEVELAND 2, OHIO 


SALES OFFICES AND FACTORIES: Sen Francisce, Chicago (Nubian Division—1855 North LeClaire Avenve), Minneapolis, New Orleans, St. Lovis, Cleveland, Reading and Teronte: 











COMPONENTS—MATERIALS 


AND PARTS continued 





Gear Motor Has Variety Of Mounting Assemblies 


Six sizes of a new gearmotor are in ratings of one to 
30 hp with standard gear ratios ranging from 2.24 to 
4.17:1, and speeds of 780 to 420 rpm. It is a type B single 
reduction unit of the overhung gearhead construction using 
the foot mounting of standard NEMA frame size motors 
to support the drive. 

Typical applications are the side entry of agitators and 
mixers, and for light duty coupled service applications such 
as fans and pumps. The gearmotors are supplied for various 
methods of horizontal type mounting, and are available for 
ceiling, and right or left hand wall mounting (with shafts 
in the horizontal plane) and with the gear housing located 
in any of the four positions. This gives a total of 16 dif- 
ferent mounting assemblies available. 

Although designed primarily for use with a-c squirrel 
cage motors of open, splash proof and totally enclosed con- 
struction, they are also adaptable to wound rotor and d-c 
motors 

Lubrication is accomplished with an oil slinger mounted 
on the input shaft of units with standard mounting arrange- 
ments. Mechanical type oil seals are supplied between the 
motor and the gear case. 


W estinghouse Electric Corp., Gearing Div., Pittsburgh, Pa. 





Hermetically Sealed Magnetic Ball Relay 


A shock-proof, hermetically sealed relay, capable of oper- 
ating at high speeds, over 100 cycles per sec, has been 
developed for use on d-c circuits. The feature of the relay 
is the use of magnetic balls as the contact medium, pro- 
viding new contact surfaces on each operation, and pre- 
venting mis-operation under vibration in locations such as 
aircraft and automobiles. 

A special non-magnetic plating on the balls and the pole 
pieces is said to give a long life contact, and avoid sticking 
caused by current interruption. The material used also 
prevents contact holding due to residual magnetism. 

The pole pieces are insulated from each other and are 
the terminals of the circuit to be closed. Upon de-energiz- 
ing, the balls release and fall to one side of the chamber 
and interrupt the circuit. The manufacturers claim that the 
proportionals of pole pieces, chamber and number of balls 
will not permit bridging between the terminals even with 
shaking of the relay, regardless of its attitude. 


Magnex Corp., 90-28 Van Wyck Expressway, Jamaica 18, N. Y. 








High Speed Discharge Ceramic Capacitor 


Having the characteristics of 30 ft 
of solid coaxial transmission cable, a 
new type ultra-high _" discharge 
capacitor is 2 in. in dia and 64 in. 
long. When used in the same manner 
as the coaxial cable, charged to 10,000 
v and discharged across a spark gap, 
the capacitor improves light intensity 
900 times. 

The capacitor tube is made of hi-K 


ceramic (K-2000), which is silvered 
inside and out. It has a capacitance 
rating of at least 0.024 mfd, (24,000 
mmf) and immersed in transformer 
oil is rated at a working voltage of 
20,000 volts d-c. 

Designated DA778-001, the unit 
has a decay time, peak to peak, of 
2 x 107 sec, a rise time, zero to peak, 
of 2 x 1077 sec, and 50 percent of peak 


limits occur in a period of 1.8 x 107 
second. Leakage resistance is in €x- 
cess of 10,000 megohms, and dielec- 
tric strength is about 35 v per mil. 
More information on this and other 
types of ceramic capacitors may be 
obtained from the manufacturer. 


Globe-Union, Inc., 900 E. Keefe Ave., 
Milwaukee 1, Wis. 


CONTINUED ON PAGE 232 
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A MESSAGE TO AMERICAN 


INDUSTRY*ONE OF A SERIES 


PROSPERITY IN THE USA: 
How Wealthy Are We? 


Again, how prosperous are the people of the 
United States? 


This is the third of a series of messages de- 
voted to this crucially important and much- 
debated question. The first two messages dealt 
with what has been happening to our national 
income, both in terms of its growth and how 
it is divided among individuals. 

This third message deals with what has been 
happening to the resources — factories, farms, 
mines, and equipment of all kinds—out of 
which income is created. It deals with what 
economists call our wealth. 


It is possible for a nation to enjoy apparent 
prosperity for a time by rapidly exhausting its 
resources. But to sustain prosperity over the 
long pull a nation must see that its wealth is 
not dissipated. Hence what is happening to our 
wealth now is a harbinger of what is going to 
happen to our prosperity later on. 


How Wealth is Measured 


It is often asserted that the most vital ele- 
ment in a nation’s wealth is its people. There 
is a lot in this idea. For example, the full value 
of a country’s hospital and surgical equipment 
depends on its physicians and their skill in 
handling the equipment. 


However, no one has ever devised a satis- 
factory way to put a value on human beings. 


So people are omitted from calculations of 
national wealth. So, too, is military equipment. 
It is regarded as basically destructive and 
hence not a real addition to wealth. Otherwise, 
the wealth of a nation is calculated in terms of 
the dollar value of its physical resources. 


The following chart shows the wealth of 
the U.S.A. at various intervals during the 
past 50 years. For the period through 1948 the 
figures come from a pioneering study by Ray- 
mond Goldsmith of the National Bureau of 
Economic Research, which is widely regarded 
as the foremost organization in its field. The 
figures since 1948 are estimated. To remove 
the effect of price changes, al! of the wealth 
figures are calculated in 1929 prices. 





(Billions of 1929 Dollars) 
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From this chart one fact stands out clearly. 
It is that since 1929 our national wealth has 
not been increasing as steadily as it did during 











earlier periods. Indeed, in 1946 our total na- 
tional wealth was actually less than it was in 
1929. Only in the last six years have we been 
able to make any consistent additions. 


Even these gains are less impressive when 
the growth in our population is taken into ac- 
count, as illustrated by the following chart. 
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This chart makes it clear that when the 
nation’s wealth is divided by the population, 
we are slightly worse off per person today 
than we were in 1929. This is the case in spite 
of the large additions to our national wealth 
since 1946. 


Depression and war are the two principal 
reasons we have made no progress in increas- 
ing our wealth per person since the 1920s. The 
depression brought mass unemployment and 
greatly reduced production which ruled out 
any increase in wealth. During World War II 
and agair. during the post-Korean mobilization 
program, U.S. production has reached new 
peaks. But a considerable portion of this rec- 
ord breaking output has been in the form of 
military equipment, which is not included in 
an accounting of national wealth. Consequent- 
ly, we have been unable to regain the level of 
wealth per person which we had in 1929. 


A Brake of Prosperity 


What does this failure to raise our wealth 
per person mean? It means that we have fewer 


resources with which to create income for each 
individual. It means that we have made no 
progress in the crucial task of assuring future 
increases in prosperity. 


As the second editorial in this series demon- 
strated, we have gone so far in equalizing in- 
dividual incomes that “the possibilities of in- 
creasing the income of the rest of the people 
by ‘soaking the rich’ have largely disap- 
peared.” From now on the only promising way 
to increase our individual incomes is to in- 
crease our national earning power, 


During the past four years it has taken 
about $3.60 of national wealth to yield $1 of 
income after taxes. This is a low figure for 
the wealth needed. Prior to World War II 
there were long periods when it took at least 
$5 of national wealth to produce $1 of national 
income. The experts in this field are by no 
means certain that it will not again take $5 
rather than $3.60 of wealth to increase income 


by $1. 


But let us assume that $3.60 of wealth will 
suffice to provide $1 of income in the years 
ahead, If by 1960—seven years from now— 
the income of the average American is to be 
increased from about $1490, where it stands 
at present, to $2000, we must add $310 billion 
to the national wealth. This is nearly three 
times as much as we have added to our wealth 
since the end of World War II, seven years ago. 


Because we have made large additions to 
our productive equipment in recent years, 
fears are frequently expressed that we shall 
soon be plagued by an excess of such equip- 
ment. But the facts about our national wealth 
do not support this conclusion. They indicate 
that we still have ahead of us a tremendous 
job of increasing our resources if the Ameri- 
can standard of living is again to resume the 
steady climb which was interrupted by de- 
pression and war. 


McGraw-Hill Publishing Company, Inc. 











NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep You Up-to-Date 


(1) FLEXIBLE TUBING—Fiexible Tub- 
ing Corp. Catalog C2-3. Describes a line 
of — tubing in diameters from less 

than to 30 inches. Made of fabric sup- 
sand rubber or plastic wound on helical 
spring wire coils. Is non-collapsible, and 
non-kinkable. Allows up to 180 deg. turns. 


(2) AUTOMATIC VOLTAGE STABI- 
LIZERS—General Electric Co. Booklet 
GEA-5754, 12pp. Contains photographs, 
diagrams, and operating curves on auto- 
matic voltage stabilizing units ng 
from 15 to 6,000 volt-amperes. Gives 
operation principles and construction, and 
gives complete specifications. Also de- 
scribes the causes and effects of voltage 
variations, and lists typical applications 
for stabilizers. 


(3) FLEXIBLE METAL HOSE—The 
American Brass Co., Catalog CC-400, 16 
Hi Shows a wide range of available 
alloys and sizes, suggested applications, 
and furnishes data on the hose and fit- 
tings. Engineering information also in- 
cluded. Made in ty Seamless, and 
strip wound. Has illu stration of each 
type. 


(4) DIRECT WRITING sto. = 
The Sanborn Co. Booklet 23M, 16 YR 

titled “7 Advantages of Direct- riting 
Recorders for Industrial Users,” it illus- 
trates and describes a line of equipment 
for the study and recording of a variety 
of electrical and mechanical phenomena. 


(5) THREAD PITCH DIAMETER TOL- 
ERANCE CHART — Security ut 
Corp. gives tolerances for qgease an and fine 
threads from g: -24 up to 24-8. $. and from 
%-16 up to 2%-4 ‘xt , 2-A, 2-B, 
3, 3-A, and 3B screw thread 
standards for Federal Ss Services Handbook, 
Military Spec. MIL-S-7742, and American 
Screw Threads ASAB1. 


(6) DIE-LESS DUELIOATING — Cae- 
Irwin ry Co. Catalog 52-19, 34 oo De 
scribes a line of power equipment for A 
run production operations. Covers: 

ers; hydra-power bender; rod and aa 
parter; power shear; ‘notcher ; —¥ 
press; power matcher and punch pr 
rh finger, and radius brake; vrvand 
roller. 


(7) RECORDING & INDICATING TA- 
CHOMETERS—tThe Bristol Co. Bulletin 
$1402, 20 pp. A line of recording and in- 
dicating electric tachometers for measur- 
ing speed of rotation or — as 
time, speed ratios, sum of difference o 

, and average of speeds. Engineer- 
ing specifications and specifications on 
—_ and types of magneto drives are 

ven. 


(8) CHANGE SPEED UNIT—Philadel- 
~ Gear Works, Inc. Bulletin CSU-52, 
4 pp. With many illustrations, cross- 
ection views, and engineering diagrams, 
it contains complete specifications of all 
the change speed units. Points covered 
are: procedure for selecting unit; table 
of —— SS = a ad: 
mensions of units; hp ratings; overhu 
load capacity; parts lists; and apecial 
arrangements of units. 


(9) PACKINGS—Greene, Tweed & Co. 
Catalog PC-102, 20 pp. Covering all types 
ki the booklet 


self-lubricating, 


=en = 6 nee t oe 
as photogra diagrema, cutaway 
be and an ov verall packing application 


Be) a STACK 


Booklet GEA- SS609A. Ss 


a 
copper-oxide rectifiers. Tables give rat- 
ings of; bridge; single phase full wave 

me: and three phase Pull wave bridge 
cells. 


11) POWER CLEANING UNIT—Kelite 
Products, Inc. Bulletin 125, De- 
cribes a + -- c machine 


leaning 
for heavy d and ~ a rated steam 
capacity of m0 “gal ~-y LY, Also de- 


. of hot or cold water 
Avallabie in trailer 
units and stationary 


livers a 00s 
hour 5 


models. 


gos wn COMPONENTS — 
Catalog 28, 32 pp. vers a 

volume controls; 
rinted electronic 
Each 


complete.” line “<. 
switc pacitors ; 
circuits ;* and steatite lators. 
topic has illustrations, engineering dia- 
grams, curves, and complete cations 
on the various models available. 


td MAGNET SEPARATOR — 8. 
tz Co. Inc. Bulletin > 6p Com- 
plete information on the F rrofiter per- 
manent magnet separator, a “unit desi, 
to remove ferrous partic! m circu- 
lating lubricating system; hydraulic oil 
; and from coolant systems. Has 
many illustrations and cross-section views. 


(26) HYDEROFORMING—Cincinnati Mill- 
ing Machine Co. Booklet M-1759, 16 pp. 
Illustrations show each step in the proc- 


G. 


ess of Hydroforming, a method of draw- 
ing various shapes in all kinds of sheet 
metal with fewer qounnees. Each 
eration is explained. the toal- 
ing; operating cycle; a bE, 


(15) CHEMLON PACKING—Crane Pack- 

me Co. Bulletin T-103, 12pp. Describes 
ine of products » mato — yy _ 

¢ ange, of work -- fl as 2 Ve 

range ° me eee ures. as 

for ea 
pa ~—¥ a | re non-stick i 
fications’ given for each pretest. 


(16) PRECISION INVESTMENT CAS8T- 
Inc. Bulletin 


ING asting eers, 
Illustrates a variety of parts 
made by investment 
casting. A Foy discusses the tol- 
erances the ry - of the parts; 
the alloys — ‘and the tooling. 


17) MINERAL INSULATED —— 


Cable Corp. Booklet, 2 ._ 
titled, sSatecy Mineral Peentased iring 
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Sytem", it contains a complete history 
and an explanation of its advantages and 
applications. Photos of installations and 
complete specifications are included. 


plastics and a general summary as to how 
thermoplastics may be used by industry. 
A properties chart is also included. 


(22) FORCE FEED LUBRICATOKRS— 
Hills-McCanna Co. Catalog L-52, 16 pp. 
Details on the open and enclosed type 
lubricators, available in capacities from 
2 pints to 32 pints with 1 to 24 feeds per 
unit. Has large colored cutaway illus- 
tration, cross-section views and complete 
specifications. 


(23) METAL STAMPING PRODUCTS— 
The Crosby Co. Booklet, 24 pp. Explains 
and illustrates methods of improving prod- 
ucts, reducing the cost, and extending 
service life. Has analyses of thirteen 
stamped parts and fabricated assemblies 
as examples. 


(24) ELECTRICAL LAMINATIONS — 
Thomas & Skinner Steel Products Co. 
Bulletin L-752, 24 pp. Gives materials, 
specifications, applications, test results, 
and size drawings of special and stand- 
ard shapes of a line of electrical lamina- 
tions, and the special “oriented” steel used 
in their manufacture. 


(25) MATERIALS HANDLING EQUIP- 
MENT—The Caster & Floor Truck Mfrs. 
Association Handbook, 48 pp. Information 
on how to select and use the manual ma- 
terials handling equipment you need. Has 
a section on industrial wheels; casters; 
two wheel hand trucks; indutrial platform 


(18) SPECIFYING SURFACE ROUGH- 


. Co. Bulletin 
L21, 4 pp. Entitled, ae Sur- 
face Roughness, and " it explains 
the term “surface Gn p— - as applied 
to machined and finished surfaces, and de- 
scribes the practical advantages of sur- 
face roughness specification. 


19) ALUMINUM MILL PRODUCTS— 
eynolds Metais Co. Booklet, 12 pp. It 
gives the van of wrought alumi- 
num alloys, and details the various prod- 
uct forma, finishes, alloys, tempers, and 
sizes that are available. Casting alloys 
are also included. Also an alloy se- 
lection = as well as information on 
fabricating and finishing. 


(20) ALLOY STEEL PRODUCTS—Stroh 
Process Steel Co. Catalog, 14 pp.  In- 
cluded are pages on cast —_ bevel 
ears, mill nions, spindles, a 
xes, flan crab couplers, sproc 

sheaves, racks, and pinions. Also has a 
comparison between the characteristics of 
Stroh 20 deg. involute teeth gearing and 
standard 15 deg. involute teeth gearing. 


(21) THERMOPLASTIC EXTRUSIONS 
—Anchor Plastics Co. Booklet, 44 pp. Dis- 
cusses forms and shapes of extruded 
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trucks and trailers; and pallets and 5 gute 
Members of the association are listed 


(26) ELECTRICAL RESISTANCE IN- 
STRUMENTS—Tech Laboratories. Cata- 
log, 38 pp. Specifications and other data 
on a line of precision electrical resistance 
instruments and electronic devices. Cov- 
ered are: attenuators; tiometers ; 
portable gain set; decade units ; viscosity 
meter ; automatic timer megohmbridge ; 
decade boxes ; and others. 


(27) PHOTOCOPYING DEVICE—Ameri- 
can Photocopy Equipment Co., Booklet 
12 pp. With illustrations sho the 
operation, the principle of automa de- 
veloping and 1-4 is described. Measur- 
ing 21 in. lon in. wide and 6 in. nies 
the unit p ta a copy in less than 3 
sec., and requires no dark room. 


(28) RECIPROCATING ROTARY POW- 
ER—The Bonnot Co. ry ive 12 12 PP: 
Describes the H 

actuator that provides high’ xR. alee 
through reciprocating rotary power. Di- 
agrams show schematic applications. 
Several pages of engineering data on the 
single and double vane models. Also lists 
operating features and applications. 


(20) GEAR CHECKING — Illinois Tool 
Works, Booklet AD-21, 16 pp. Shows ap- 
paratus, set ups, and testing for runout 
and side wobble, a diagram of an angular 
velocity test under load and chart, a worm 
gear rolling fixture, and a device for run- 
out and size checking. 


(30) VIBRATION METER—Consolida' 
Engineering Corp. Bulletin csc Neots. 
4 pp. Shows the 1-110B vibration meter, 
for giving direct readings of both linear 
and torsional velocity and displacement, 
permitting easy calculation of the vibra- 
tional characteristics of machines. Can 
be coupled to recording oscillographs and 
oscilloscopes. 


81) SELF LOCKING NUTS—Standard 
ressed Steel Co. Catalog, 26 pp. Has 
complete epecttentions on a wide variety 
of locknuts. Sizes, fits, part numbers, di- 
mensions, tensile values, and materials are 
listed. May be used in temperatures up 
to 750F. Also included are data on ex- 
ternal and internal wrenching nuts and 
clinch type locknuts. Illustrations of all 
types. 


(32) STANDARD BORE ye oo 
Cone-Drive Gears, Bulletin CDC-62, 4 pp. 
Tables jist capacities, specifications and 
ordering information for flexible 2 yas 
in 22 standard bore sizes 

6% in. For applications on Ss, sha 
gear shafts, and electric motor shafts. Il- 
lustrations shew exploded views and as- 
sembly and disassembly procedures. 


(83) MICA DIELECTRIC CAPACITORS 
—The Sprague Electric Co. Cata' 31 
32 pp. omprehensive data on a line of 
transmitter mica dielectr ie. - 
tors conforming with Joint Army-Navy 
specification JAN-C-5. Has illustrations, 
engineering drawings, and technical char- 
acteristics of each urit. 


ge PNEUMATIC OCONTROLLE 

‘“ischer & Porter Co. Catalog 60, 20 
pp. Dita on the P-4 Pneuma pneu- 
matic controller for rate of flow, dif- 
ferential pressure, liquid level, viscosity, 
pressure, and temperature applications. 
Available in: on-off; narrow band propor- 


tional; and wide proportional 
control. 


(35) NATURAL BUBBER PRODUCT 
Linatex Corp. of America, Bulletin Lit, 
4 pp. Descri Linatex, a special form 
of natural rubber. Prod 


in sheet form 
at thicknesses of 1/32 in. to in. Com- 
pletely resistant to moisture, has good 
resistance to low temperatures, abrasion, 
corrosion, and vibration. 


(36) DOUBLE-END BOOSTER PUMPS 
—Thompso: ucts, Inc. 


under | conditions. may 
for prim ng the engine and transferring 
fuel. i Illustrations and specifications. 


(37) LEAK-PROOF PUMP SEAL—Bel) 
& Gossett Co. Booklet ET-452. 14 Pp. Has 
F — tables, and co f 
tures of a leak-proof mechanical coal for 
use in centrifugal pumps. — ofa = 
position of quntental it wear-proo: 
corrosion resitant, and is oule-obnienting’ 


(Continued on page 254) 





tontaet KAYUUN or wsstere 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120° OUTSIDE DIAMETER 


Pecans 
1 \V..-~ } 


KAYDON-bearinged 


Cedarapids Jaw-Crushers 


are dependable! 


OCK crushing that used to be a slow, tedious, 

costly, “man-killing” job is made simple and 
profitable with famous Cedarapids portable 
crushing plants. Husky KAYDON precision bearings 
help the jaw crusher of this multi-ton machine 
operate smoothly and efficiently in crushing up 
to 75 to 135 tons of rock per hour into grave. 
sized l-inch or less. * These rugged bearings 
help deliver maximum crushing power, assure 
smoother operation, reduce maintenance, and 
thus help improve production and profits. 


Spherical, self-aligning, anti-friction bearings, 8.6614” 
x 13.3858” x 3.5433", with one-piece bronze cage, as 
used in jaw crusher of this Cedorapids Junior Tandem 
Portable Crushing Plant, made by lowa Mfg. Co., Cedar 
Rapids, lowa, Other sizes of KAYDON Bearings, 12.5984” 
to 14.9606” Outside Diameter, are used on various models, 


On maay types of heavy-duty industrial ma- 
chinery and war equipment, big KAYDON bearings 
are making tough jobs easier, more profitable, 
with dependable, controlled precision. Machine 
designers welcome KAYDON bearing versatility. 
Frequently the adoption of these bearings leads 
to new horizons in bigger, better machinery for 
unusual quality-and-cost-control in modern 
production. 

We'll be glad to work with you on difficult 
bearing problems. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
* Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
T HE ENGINEERBIN G co RP. 


MUSKEGON @ MICHIGAN 


PRECISION BALL AN D 








ROLLE R BEARINGS 
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Special Waveform Generators 


-~ 
~ 


Ihe instruments of this series, the 
type 160 Regulated Power Supply, 
type 161, Pulse Generator, and type 
162 Waveform Generator, have been 
developed to give a source of con 
trollable pre 

The type 160 regulated power sup 
ply will supply the necessary a-c and 
regulated d-c voltages to operate six ot 
the other two units in any combination 
It is regulated to compensate for lin 
voltage fluctuations over the range of 
105 to 125 

The pulse generator is designed 
supply calibrated rectangular output 
pulses of adjustable duration and am 
plitude, and of cither polarity when 

required trigger voltage is received 

an external source. Two types of 

rigger waveforms can be used: a nega- 

tive going sawtooth or a positive pulse. 

One output puls is generated for each 
input pulse or each sawtooth cycle. 

Positive Gate Characteristics: ampli- 
tude, 50 v positive from ground po- 
tential, not adjustable; duration, 10 
microsec to 0.1 second 

Positive Pulse Characteristics: am- 
plitude, 0 to 50 v, continuously vari- 
ible; duration, 10 microsec to 0.1 sec 
continuously variable; risetime, 0.5 
vershoot, less than 5 per- 
cent; delay, 0 to 100 percent of dura- 
tion of input sawtooth 

Negative Pulse Characteristics: Iden- 
tical with positive pulse, except po 
larity 


Output Impedance: Positive pulse, 


is10n Waverorms. 


and for changes in load 


microsec ; 


© 3° 


© S 


1,800 ohms max; negative pulse, 5,000 
ohms max; positive gate, 1,000 ohms 
maximum. 

The waveform generator provides 
three types of waveforms of adjustable 
duration and repetition rate: pulse, 
gate and sawtooth. Generation of the 
waveforms can be initiated either by 
means of an externally derived elec- 
trical impulse, or by means of front- 
panel controls and switches. Pulse and 
gate waveforms have a minimum rise- 
time of the order of one microsecond 
and an amplitude of 50 volts. The 


2 *@@e 
@: 

> © 
g 


shortest pulse duration is of the order 
of 10 microseconds. The sawtooth 
waveform is a positive voltage decreas- 
ing uniformly from positive 150 v to 
positive 20 volts. 

The device is useful for initiating 
chains of events electrically, and for 
controlling the duration of their oc- 
currence and their repetition rate. 
When generating waveforms recur 
rently, the instrument provides a stable 
repetition rate 

ix, Inc 


Sunset Hwy. & Barnes 





Wide Application of Two, Three, and Four-Way Valves 


Modern design and versatility of 
applications are features of the new 
§ and 3 NPT size line of pneumatic 
and hydraulic valves that include two-, 
three-, and four-way types with a 
choice of hand, foot, pilot, or cam 
actuating devices each with or without 
spring return. The same four actu- 
ating devices fit all three valve types 
in either size, and can be used either 
singly, or in any combination of two, 

provide for any actuating require- 
ment. In addition, all internal parts 
are mterchangeable in the two-, three-, 
and four-way types. All valves can 
be completely serviced or disassem- 
bled with a screw driver without dis- 


turbing pipe connections—permitting 
rapid alteration, in the field. 

Among the other features of the 
valve is the antiextrusion arrangement 
of all the kinetic O-ring seals in each 
valve type, which accounts for the air- 
tightness. This feature makes it im- 
possible to cut the seal rings in the 
normal operating pressure range of 
from 0 to 200 psig. These valves also 
have threaded exhaust ports. The 
transverse flow area in all types and 
sizes correspond to the pipe size of 
the valve. The small actuating force 
required is relatively unaffected by the 
line “acs since all types incorpo- 
rate balanced pressure spool design. 


} t Products Co., Inc., 
249 Schol: t., Brooklyn, N. Y. 


CONTINUED ON PAGE 234 
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AC9IIS ALLOY STEEL 


— | 


The production of gas turbines for jet aircraft engines and other 

uses is dependent upon metals which at both high and low 

temperatures have good strength, toughness, and stability before 

and after welding. N-A-X AC9115 ALLOY STEEL possesses these 

properties and is applicable to those parts where the operating A New Booklet 
temperatures range from —70° F. up to about +1000° F., and For Design Engineers 
where suitable coatings are used for surface protection against 

normal and hot corrosion. 


N-A-X AC9115 ALLOY STEEL has outstanding cold forming and 
welding characteristics and conserves critical alloys in its 
composition. 


For more information about N-A-X AC9115 ALLOY STEEL, sena for 
our new booklet. 


Write for this 16-page 
booklet on N-A-X 
ACOLLS ALLOY STEEL. It 
describes the properties 
and characteristics of this 
material and offers 
information on its 
fabricating and welding 
properties. 
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Alternator Constant Frequency Control 


Designed to hold alternator frequency within 0.001 
percent on motor-generator sets supplying up to 10 kw of 
power, a new constant-frequency control is used in indus- 
trial and laboratory applications where close frequency 
control is necessary. It is available in 50, 60, and 400 
cycles per second standard in single or three phase. Non- 
standard frequencies are availabl« 

Specific applications include the prevention of undesired 


hystersis and eddy currents effects in testing due to frequency 


variation; a standby source of emergency power for auto- 
matic and synchronous equipment; power supply for high 
frequency standard where one 60/400 cycle source supplies 
power to many parts of a plant and climinated the need for 
a number of smaller sources. The control can also be 
adapted for use with a constant-speed mechanical drive. 

The electronic control consists basically of a tuning 
fork and a phase comparator enclosed in a case approxi 
mately 6 x 24 x 36 inches. It operates on 115-volt, 
50/60 cycle power, using about 150 watts. The motor- 
generator requires 115/230 volt d-c supply. 

In operation, the output of the alternator of the motor- 
generator sets is held in synchronism with the tuning fork 
frequency standard by comparing the alternator phase with 
that of the tuning fork. As the alternator phase begins to 
lag, the current in the control winding on the main shunt 
field of the d-c motor is increased. The control field 
bucks the main field and increasing control field current 
tends to cause an increase in motor speed. Thus, the 
alternator is held in synchronism with the tuning fork 


signal and does not gain or lose a cycle relative to standard. 

“Changes in load will cause the output to shift slightly 
in phase. But, the magnitude of this total shift is always 
less than plus-or-minus 90 deg from a set point. An anti- 
hunt circuit is used to improve stability. 


General Electric Co., Schenectady 5, N. Y. 





New Design of Speed Reduction Units 


Called the Shaft-King, a new series of 20:1 ratio speed 
reduction units features improvements in gears, bearings, 
housing, lubrication and oil sealing systems. 

Gearing in the speed reducers consists of two trains of 
the single-helical type gears of flame-hardened alloy steel 
forgings 

Another feature is the use of both ball bearings and 
tapered-roller bearings. Longer bearing and gear life is 
made possible by the three-wall housing. 

Gearing and bearings are continuously splash-lubricated 
by the high-speed gear and the counter-shaft pinion which 
run in a large oil reservoir in the lower third of the 
housing. 

The concentric shaft design places both input and output 
shaft above oil level, therefore bearing seals do not operate 
against a head of oil. An additional feature is a leak- 
proof, anti-friction oil-sealing system. 

Interchangeable patented split tapered bushings with 
locking nuts eliminate fretting-corrosion and make the 
units adaptable to any shaft size up through 3-15/16 inches. 
The speed reducers can be mounted directly on the shaft 
of the driven machine and require only standard shaft 
lengths (twice the shaft diameter plus the clearance) for 
mounting. 

As an additional protection against shock, jam or build- 
up loads, the aol reducers can be equipped with the 


The American Pulley ¢ 


torque-arm overload release attachment which releases the 
unit upon excessive jamming or shock loads. 

This mechanical overload is used on the reducer end of 
the torque arm, and is so constructed as to engage the 
housing stud of the unit. 


, 4200 Wissahickon Ave., Philadelphia, Pa. 


CONTINUED ON PAGE 236 
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where 


another case 


? eee 
eel tubing does the job bes 


From lengths of 2'5" ELECTRU- 
NITE Welded Steel Tubing to 
finished flash-hider being made 
jor the Army Ordnance Corps 
by Will-o-Hill Industries, 
Willoughby, Obio. 


welded st 


Electrunite Welded Steel Tubing can run up 
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interesting cost savings for you, too 


@ These flash-hiders for 20-mm. machine guns were formerly turned out of 3” 
solid bar stock. Cost was terrific, production rates were low, scrap generation was 
appalling. In other words, flash-hiders were really being made the hard way. 


Using some top-flight native ingenuity, plus lengths of ELECTRUNITE Welded 
Steel Tubing, 24” diameter, Will-o-Hill Industries, Inc., Willoughby, Ohio, 
now make flash-hiders for the Army at a breath-taking fraction of their former 
cost, and with no scrap loss. They are turned out faster, too, with less-skilled 
help, on low-hourly-cost punch presses, instead of on costly lathes. 


ELECTRUNITE Welded Steel Tubing is successfully taking major deformation 
that even we never dreamed it would stand. What's more, Will-o-Hill report 
practically no spoiled or rejected pieces. 


Does this give you ideas about using ELECTRUNITE Welded Steel Tubing in 
your products . . . to cut material and production costs, speed production, and 
produce better parts? We'd like to show you what's being done. And help 
you switch to ELECTRUNITE Welded Steel Tubing. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST 131st STREET . CLEVELAND 8, OHIO 


ELECTRUNITE TUBING 
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Packaged Plug-In Circuits For All Uses 


Used as building blocks, packaged plug-in circuits are 
being used in the design, development and production of 
electronic computing, high-speed counting, frequency and 
time measurement, and data transmission equipments. 

Because most of the component parts are enclosed in 
the plug-in case, the backs of panels carry only the inter- 
connection wiring between standard light-pin sockets. The 
plug-in components are contained in a die cast aluminum 
case about 44 in. high by 14 in. in diameter. 

All the electrical parts of the plug-in, except the vacuum 
tube, are potted in a high-temperature potting compound, 
providing protection against humidity, corrosion, shock and 
vibration for operation at temperature from 0 to 80 C. 

Each unit is designed to operate with other units of its 
class and type. Plug-ins can generally be integrated into 
existing equipment, because each unit has been designed to 
operate from both positive and negative supplies. 

The line of plug-ins include: amplifiers; circuits; oscil- 
lators; gates; squaring circuits and R-C networks 


»gineering Co. of Calif., 
, Los Angeles 4, Calif. 








High Speed Roller Gear Drive 


The roller gear drive, a new type of indexing or inter 
mittent motion mechanism, permits high speed, precision, 
design versatility and low maintenance on any applications 
such as indexing dials, indexing carriers, indexing con- 
veyors and indexing mechanisms. It has been used on 
dials and roll feeds, carrier chains and conveyors at speeds 
up to 800 pieces per minute to close tolerances and without 
auxiliary locating mechanisms 

Tests are said to have demonstrated that the roller gear 
drive will operate 8,000 hours (4 shift-years), when 
extreme precision is required, without maintenance. Where 
this extreme precision 15 not required, the drives operate 
‘tip to 20,000 hours (10 shift-years) without maintenance. 

The roller gear drive can be used for punch press dials 
with a precision of 0.001 for 12 in. dials. The drive has 
been applied to multi-color printing presses to feed paper 
webs intermittently at over 10,000 impressions per hour. 
Drives have also been designed for envelope folding 
machines and cap assembly machines, replacing geneva 
motions and other indexing mechanisms. Plant production 
rate is said to be increased by as much as 60 percent. 


entirely separate consideration, may vary from 25 to 100 


percent of the total cycle time and either right or left 
hand rotation is obtainable 





The roller gear drives are custom-designed with any num 
ber of stops from two to infinity. The indexing period, an 


Ferguson Machine € 
71 Paul Ave., Fe 





A NEW 14 IN ILLUMINATED PANEL 
METER is available in model 150, 
round case, and model 153, square 
case, and has an external lamp hous- 
ing. Illuminating miniature meters is 
accomplished with the use of a sealed 


peep window in the rear of the case. 
The small D’Arsonval type movement 
permits light admitted through the 
window to pass over the movement 
and be diffused through a translucent 
plastic scale. The source of illumina- 


tion is a miniature aircraft lamp, 
mounted in a housing attached to the 
back of the instrument case, and sup- 
plied for 6, 14, and 28 volts. Inter- 
national Instruments, Inc., P. O. Box 
2954, New Haven 15, Conn. 
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1100 SERIES * Medium duty 
bell thrust beering. G 6 
reces. Pressed steel orbronze 
(lerge sizes) retainer . . . 23 
metric sizes 10te 140mm.1.D. 








26 sizes 10 to 125 mm. 1.0. 








Thrust Bearing 
Headquarters 


Bn 











BRANCH OFFICES COAST-TO-COAST: © Albany © Atlanta @ Auburn © Bolti 





pl gt hardened R SERIES + Bell thrust 


retainer. One piece, 
pressed steel, channel 
type cage .. . 79 inch sizes 
0.266" te 4.232" 1D. 


fie! 
fer verious Thrust end 
Sp pplicetions. Slip 
fit. 38 sizes 4" te 34" LD. 





Just Name Your Need 


Whatever mechanized equipment you make or use— 
whether it is large, small, rugged, fragile, heavy or 
light— whether it must operate at high speed, low speed, 
under water, in acid or under extreme temperature or 
dust conditions, it will do its job better, more efficiently 
and more economically if bearing equipped. If it is 
equipment that lends itself to bearing applications of the 
thrust type— Aetna has the answer or can come up with 
it pronto. 37 years of thrust bearing know-how 
assures this. inquiries invited. No obligation. Aetna Ball 
and Roller Bearing Company, 4600 
Schubert Ave., Chicago 39, Illinois. 
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Gage Measures Tension 


In Moving Cable 


A new addition to a line of mechanical pressure gages is 
a model that is designed to measure the amount of tension 
in a moving or stationary cable, plastic filament, yarn, paper, 
or twine. Readings are taken dicectly in pounds by means 
of a dial indicator. 

In operation the object to be measured passes over a ball- 
bearing sheave or roller. This sheave is mounted in a yoke 
which is screwed to the U-shaped pressure bar of the instru- 
ment. The bar itself is of heat treated alloy steel. Under 
downward pressure of the moving filament, it deflects only 
0.039 in. for a full scale reading. Accuracy is guaranteed 
to within 1 percent of the indicated reading. 

A threaded mounting hole is provided in the bottom half 
of the U-shaped pressure bar so that it can be mounted in 
special fixtures. Reasonable overloads do not harm calibra- 
tion. This unit is provided in 10, 25, 50, 100, 250, 500, 
1,000, 2,500, or 5,000 Ib capacities. Shockless versions are 
also available. The largest model measures 43 x 2} x 34 
inches. 
W. C. Dil 


lon & Co., Inc., 14620 Keswick St., Van Nuys, Calif. 





Solenoid Valve With Low Pressure Drop 


Having a low pressure drop, a floating shear seal, efh- 
cient operation, and good durability are the main features 
of a new solenoid valve having applications in the hydrau- 
lics field, air conditioning units, chemical plant processes, 
and other components in farm equipment. 

The path of flow is directly in line with the tubing or 
connection to either side of the valve, reducing resistance. 

The valve consists of three basic parts—the plunger, the 
disk, and the valve seats, which are held together in a 
housing. The valve is designed so that these parts are com- 
pletely removable and easily replaced. The seats are loose 
inserts in the body, the plunger is a loose insert in the 
cylinder, and the seal disk, is a loose insert in the plunger. 

The plunger is flattenea at the end, and has a hole in it | 
which surrounds the carbon graphite disk. The disk is 
free floating. When it is ‘n sealing position, the pressure 
of the fluid holds the disk against the seat. 

Since only pressure causes the seal, the disk, which is 
actually floating, seals in either direction. Back pressure 
only causes the disk to move from one seat to another. As 
a result, the valve can be mounted in either direction. 


Valcor Engineering Corp., 314 Market St., Newark, N. J. 





A NEW THERMOCOUPLE ASSEMBLY 
has been developed to detect tempera- 
tures in masses as small as plastic 
molds of two ounces. The unit con- 
sists of a + in. O.D. stainless steel 
protecting tube, available in lengths of 


3, 4, 5, 6, and 8 inches. The thermo- 
couple is made of 20-gage Fiberglass 
insulated iron constantan. A flexible 
bronze armored tubing, in lengths of 
4, 6 and 8 ft., is silver-soldered to the 
protecting tube. The leads may be 


made up in a condulet on a stationary 
part of the machine, leaving the ther- 
mocouple free to move with the mold 
during its cycle. Minneapolis-Honey- 
well Reg. Co., Wayne & Windrim 
Aves., Philadelphia 44, Pa. 
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A NEW IRVINGTON CLASS “B” INSULATION... 


® 
> Sas alice ae e. 4 
“+4 


By bonding a range of thicknesses of Quinterra asbestos to various 
thicknesses of Mylar—a tough, strong polyester film with the highest 
dielectric strength known—Irvington now brings you a line of Class 
“B” insulation that balances cost and properties to meet your needs. 
The Mylar gives IRV-O-BESTOS its high tensile, tear and dielectric leek te 
strength. The Quinterra makes for ease of gripping—gives_added IRVINGTON 
heat stability and added thickness at rioderate cost. . 
INSULATING VARNISHES 
Since Quinterra is available in thicknesses from .003” to .015”, and TARMISHED CAMBRIC 
VARNISHED PAPER 
VARNISHED FIBERGLAS 
available—in duplex constructions or in triplex, with either the INSULATING TUBING 
Quinterra or the Mylar on the outside. Whether your requirements CASS “He” NSULATION 
are for high dielectric strength, or for added thickness at low cost, 


IRV-O-BESTOS will fill your needs. 


Mail the coupon for technical data and samples of this outstanding new Class “B” insulation. 
*Johns-Monvilie Corp. trademark **du Pont trademark 


Mylar from .0005” to .007”, a very large number of combinations are 





Pig this convenient coupon now Irvington Varnish & Insulator Company 
10 Argyle Terrace, Irvington 11, N. J. 


Gentlemen: 
Please send me technical data sheet and samples 
of your new IRV-O-BESTOS Class “B” insulation. 


VARNISH & INSULATOR COMPANY 
10 Argyle Terrace, Irvington 11, New Jersey 
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada City 


2 ee 
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Pressure Meter Accurate to One Part in 5,000 


as the most 
manometer, a new 

instrument called 
he Press-I-Cell can measure with an 
Measur 
ing 5 in. in dia, and 14 in. in length, 
is portable, tempera 
, and unaffected by vibration 
or mounting position. Typical appli 
a master laboratory in 
strument for calibrating other pres 
instruments ; precision 
measurement of altitude or barometric 
a liquid level gage for large 
storage tanks; field tests requiring high 
precisions OF sc nsitivity with a compact 
test gage 

The scale is 600 in. in length with 
an interval of #, in. on the scale rep 
‘10,000 of the full pressure 
range. The scale printed on a 35 mm 
film strip, is almost unaffected by tem- 
perature or humidity changes, since the 
reading portion of the scale is held to 
constant length by means of a pair of 
winding sprockets spaced two inches 
apart. The movement of those sprock- 
ets is synchronized with the action of 
the pressure follow-up system 

As an example of the instrument's 
sensitivity the manufacturer claims that 
the instrument will measure the drop 
in atmospheric pressure when it 1s 
raised about 6 in. above the table on 
which it rests. 

The instrument can be equipped to 
operate over a wide range of absolute 
or gage pressures or differentials. Typi- 


Said to be as accurate 


sensitive mercury 


pressure-measuring 
t 
accuracy of one part in 5,000. 


the instrument 
ture stal le 


cations are 
sure-sensing 


pr ssure; 


rescnting 





cal pressure ranges are 1 atmosphere 
absolute, 400 in. water column, and 
150 in. Hg differential. Either of two 
models is available: manual, in which 
the proper scale position is found by 
manual setting; and automatic, in 
which the scale is correctly positioned 
by a servomotor. In the automatic in- 
strument, the correct reading is ob- 
tained with no hunting or oscillation 
of the scale. Repeatability of the 


meter is rated at one part in 7,000. 
In the model at left, the correct 
scale position is found automatically 
by the servomotor at the bottom of the 
case, and the amplifier (not shown). 
The top of the instrument, where film 
scale is read, the only part showing 
when mounted, is shown by the 
manually-operated model at right. 


Fischer & Porter Co. 


Hatboro, Pa. 





Piston Type, Multi-Range Pressure Switch 


Available in 8 different ranges vary- 
ing from 125 to 7500 psi, a new piston 
type multi-range pressure switch will 


operate between —65 F and 250 F. 
Known as the 600 series, its calibra- 
tions are not affected by acceleration, 
shock, vibration, or excessive pressur: 
surges. The switch is adjustable within 
any single range, and has a low “‘on 
oft” differential pressure at all times, 
high sensitivity, and low temperature 
reliability. 

The switch is constructed of alumi- 
num die casting and stainless steel. 
Weight is from 14 to 16 oz., depend- 
ing on pressure range and electrical 
connections. The envelope of the 
switch is the same for all ranges in the 


series, and parts of all models except 
the main spring are identical. 

The manufacturer claims the switch 
may be used in warning signals, in 
sequencing circuits, in interlocking 
controls, and in other similar applica- 
tions. The new switch is also suitable 
for control in medium and high pres- 
sure systems using either hydraulic 
fluids, water, air or gas and corrosive 
liquids or gases. 

The pressure switch can be mounted 
in any position including irregular sur- 
faces, has an acceleration factor of 
10 g's, and a proof pressure to double 
maximum operating pressure. 


Bobrick Mfg., Corp., 
1839 Blake Avenue, Los Angeles 39, Calif. 
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For any shaft that turns. . . 
welded tubular design gives 
the most strength at the least weight ! 


@ Pound for pound, a tubular section will carry more torsional load 
than any other shape. This, plus ease of fabrication, accounts for the 
universal use of electric-welded steel tubing for automotive drive 


shafts, torque tubes, etc. 


Investigate the economy and physical advantages of Brainard 
welded steel tubing for your products. Write Brainard Steel Division, 
Dept. GG-2, Griswold Street, Warren, Ohio. An integrated producer; 
offices throughout the U. S. 


WELDED STEEL TUBING 


STEEL DIVISION 


SHARON STEEL CORPORATION 
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COMPONEN continued 


New V-Belt For 
Variable Speed Motors 


With its original design limited to about 5 hp, a v-belt, 
variable speed drive unit called the Varidrive now uses a 
double corrugated belt which reduces internal friction and 
permits greater flexibility of the belt. Synthetic fibres are 
used in the rubber belts, permitting greater loads and 
speeds, smaller diameters, and smaller cables in the neutral 
axis. 

While belts can be made somewhat elastic to help main- 
tain proper tension, the correct tension is maintained auto- 
matically in this variable speed unit by a calibrated spring 
opposing the normal separating effect of the belt within 
the disks. Called the Autotaut, it maintains the pressure 
between the two halves of the driven disks and the sides 
of the belt. This pressure is balanced by the wedging action 
of the belt tension regardless of the wear of the belt. 


i. Electrical Motors, Inc., 
Slausen Ave., Le 54, Calif. 





200 F 


Angele 





Low Distortion Battery Operated Oscillator 


Designed as a source of signal power for field use, the 
new model MB-1 portable oscillator gets its operating 
power entirely from self-contained batteries and covers a 
frequency range in four decade ranges of: 2 to 20 cps; 
20 to 200 CPs; 200 to 2,000 CPs; and 2,000 to 20,000 cps. 

The power switch has two powcr output positions, high 
and low, so that in applications where maximum signal 
amplitude is not necessary, battery life may be extended by 
leaving the switch in low position. The ouput is 2.5 v into 
a 2,000 ohm load in low battery position, and 5.5 v into a 
2,000 ohm load in high battery position. The instrument 
has an internal impedance of approximately 400 ohms. 

Distortion is less than one percent in the audio spectrum, 
and the dial is accurate to within 2 percent of its indication. 
Frequency stability is + one percent on all ranges; atnpli- 
tude stability is +5 percent. 

The batteries are housed in a separat compartment so 
that they may be replaced in the field without exposing the 
circuit to dust and weather. Poor operation as a result of 
moisture condensates has been minimized by circuit design 
and by the use of a special range selector switch. 


+ , ; 
Southwestern Industrial Electronics Co 


2831 Post Oak Rd., Houston, Tex. 





A MOLDED PAPER CAPACITOR, for con- 


tinuous operation at temperatures up 
to 125C is impregnated with Prokar, a 
high temperature organic material 
which is polymerized to a solid resin. 
The impregnated sections are molded 
in high temperature plastic. Designed 
model 85 P, the unit is available in 
2 mold sizes: 0.175 in. dia by % in. 


long; and 0.200 in. dia by in. long. 
Sprague Electric Co., 195 Marshall St., 
North Adams, Mass. 


DESIGNED FOR USE IN TV SETS and 
small radios, a new 3? in. dia miniatur- 
ized variable composition resistor, type 
70 has a wattage rating of 0.3 watt 
for resistances through 10,000 ohms, 


and 0.2 watt with 350 v max across 
the end terminals for resistances over 
10,000 ohms. Angle of rotation is 
300 deg +5 degrees. A variety of re- 
sistance tapers are available. Type 70 
is arranged for mounting with } in. 
dia 32 pitch threaded bushing, and has 
a § in. dia shaft. Chicago Telephone 
Supply Corp., Elkhart, Indiana. 


CONTINUED ON PAGE 244 
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yet easy OFF... 


Republic Upson ‘Nylo 


It’s easy to start a Republic Upson “Nylok*” nylon plug in the side makes the nut hold tight. 
Nut... either end is “up”... no special tools Ang when it’s time to remove a Republic 
-..mo special techniques. Upson “Nylok*” Nut, just back it off, The 
Wherever you stop wrenching, that’s where the nylon plug can’t gall, can’t rust. Best of all, the 
nut stays ... even under severe vibration. The nut is ready to re-use... 


12 WAYS BETTER 


SIZES Assemble from either end No special tools 
: . e aan Can be re-used One piece 
Light series tapped 4” thru % d Non-galling Ideal for mechanical feeding 
Light thick series tapped 44” thru 12” Best wrenching characteristics No lubricant needed 
Regular sizes tapped 4” thru 12” Won't damage threads Cold-forged 
Heavy series tapped 4” thru 12” No special know-how Lock in any position 


Write for samples ... tell us sizes you use. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division « CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Here’s how the “Nylok” principle works 
A nylon plug inserted in one of the sides of 
the cold-forged nut forces the nut tight against 
the opposite threads as the nut is turned on, 


#U. S. Pat. No. 2,462,603 and pending applications 


Product Engineering — February, 1953 
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Exhaust Fans 
Quieted by 
Vibration Isolators 








y ,)—_ 13 


The probiem of motor and fan noise 
is successfully overcome in the Breidert 
Air-X-Hauster by use of four air-damped 
Barrymounts that support the low-speed 
motor and fan assembly. These isola- 
tors absorb the motor and fan vibration 
keeping it from reaching building mem- 
bers or metal ducts along which it 
would otherwise be carried or ampli- 
fied. To assure adequate isolation, the 
mountings used were type 990 Barry- 
mounts having a natural frequency of 
only 8 cps. 


Another example of use for Barry- 
mounts in ventilating systems is with 
the high-speed Westinghouse-Sturtevant 
multi-vane, railway car fan. Here they 
isolate fan vibration for quieter opera- 
tion and protect the assembly from the 
shocks incidental to mobile service. In 
this application, type C-2000 Barry- 
mounts were used to provide protection 
against forces applied laterally as well 
as vertically. 


Your vibration or noise problem may 
be solved by a simple application of 
Barrymounts. Ask our Field Engineer- 
ing Department; they'll gladly help you. 
Or write for Catalog 504-B, describing 
Barrymounts for a wide variety of uses. 





Miniaturized 
Vibration Isolators 
Help Cut Space 
and Weight in 
Fuel-Gauge Power Unit 


70% size reduction and 50% weight 
reduction with no loss of perform- 
ance — is the effective miniaturization 
obtained in the new Minnecpolis- 
Honeywell aircraft-fuel-gauge power 
unit. Miniature, air-damped Barry- 
mounts, Type 6465, helped M-H 
engineers in this achievement. 

These vibration isolators, in which size 
and weight have been cut while oper- 
ating characteristics have been main- 
tained, will help you redesign for 
miniaturization. 

Check these useful features of minica- 
turized Barrymounts. 


Light weight — only 5/16 ounce each. 
Small size — 1” diameter 11/32” loaded 
height. 

Resonant frequency —9 cps 
Transmissibility at resonance — 3 
Wide load range — 0.1-3 pounds 


4 different styles available — for plate 
or stand-off mounting. 

Write for data sheets 605 and 606 giv- 
ing details of dimensions and load 
ratings. 


. FREE CATALOGS 


523-A — Air-damped Borrymounts 
for aircraft service; also mounting 
bases and instrument mountings. 
509-A — ALL-METL Borrymounts 
and mounting bases for unuswol air- 
borne applications 

504-B — Shock mounts and vibra- 
tion isolators for marine, mobile, 
ond industrial uses. 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses 














THE a A k a y CORP. 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atlante Chicege Clevelond Dalles Dayton Detroit Los Angeles Minneapolis New York Philedelphic 
Phoenix Rochester St. Levis Sen Franciice Seattle Toronto Washington 


New Parts and Materials continued 


Gland Type 
Bronze Needle Valve 


A new gland-type bronze needle is 
small, compact, and made in a full 
range of sizes from 3 in. to 1 in. in 
both globe and angle patterns, mak- 
ing it applicable for use in in-point 
control on small lines where fre regu- 
lation of flow is essential. 

This new control valve is also being 
produced in an indicator model. The 
indicator needle globe valve is available 
in } in., 3 in., and 4 in. sizes; and in 
the angle type valve it is available in 3 


in., and § in. sizes. The handwheel on 
the indicator needle valve is of cast 
bronze and has numbered graduations 
indicated on its face. A spring clip en- 
gaging serrations on the outside of the 
wheel, holds the valve at the correct 
sctting. 

Both regular and indicator patterns 
are made with deep, well-packed stuff- 
ing boxes and use hexagon gland 
followers. 


Lunken! eimer C Cincinnati 14, Ohi ) 


| ID-OD Piston Gage 


Two operators of a fast, positive- 
operating multi-dimension gage meas 
ures all the critical diameters of auto 
motive and aircraft pistons 

With the dual-measuring air plug in 


a vertical position, the operator loads 


the piston and checks both ends of 
the wrist pin holes for I. D., taper and 
bellmouth. The air plug is then ro- 
tated 180 deg to explore for out-of- 
round and other hole conditions. Any 
variation from a master setting is 
noted by the Dual Dimensionair, 
(right, foreground in the illustra 
tion). 

As the gage handle is pushed for- 
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Recently, The Consolidated Edison Company (in 
New York City) faced this problem: It had to pro- 
duce a direct-process print from each one of more 
than ten thousand Brooklyn Underground Record 
Maps, showing the distribution system of electric 
service. 

But satisfactory prints could not be produced 
directly from these maps. They were up to 30 vears 


old... had been referred to constantly .. . and as a 


result were soiled, stained, creased, and “dog-eared.” 


What to do? Retracing was out of the question, 


since it would take a draftsman from two to three 


days to trace and check just one of these 17” x 25” 


drawings. 
Kodagraph Autopositive Paper 
was the speedy, economica. solution 


With this revolutionary photographic intermediate paper, 
approximately 40 sharp and clean “duplicate originals” 
could be turned out in an heur. Yes, 40 in an hour because 


repli [s\w Uait K 


(ol\(o 
 @ 


Kodagraph Autopositive Paper produces positive copies 
directlyv—without a negative step without darkroom han- 
dling. At the same time, it drops out stains, creases . 

cleans up backgrounds . transforms weak detail into 
dense photographic black lines. Furthermore \utopositive 
Paper can be exposed In standard print-making equip- 
ment ...and processed in standard photographic solutions 
Thus, Consolidated Edison obtained —in record time and 
at minimum cost—a complete set of duplicate originals 
which were used to produce the required direct-process 
prints . . . and were then fil d away for future reference 


work and print-making needs. 
- 


Osivl we | Po) 


“THE BIG NEW PLUS” in it drawing reproduction 





EASTMAN KODAK COMPANY 


Learn in detail all the ways you 
can save with Kodagraph Auto- 
positive Paper—the revolutionary 
photographic intermediate mate- “— 
rial which you, or your local blue- 
printer, can process quickly es 
economically ... at low cost. Mail 


coupon today for free booklet! Street_ 


Company 


City —— 7 


Gentlemen: Please send me 


Industrial Photographic Division, Rochester 4, N. Y. 


a COPY of “New Short Cuts and Savings 


describing the many savings Kodagraph Autopositive Paper is bringing 


Pi sition 


Kodak 


TRADE -MARK 





9 
ONE PIECE 
OR ONE MILLION 


Our impartial use of three basic 
methods gives you economy re- 
gardless of length of run. 


Most parts can be made by all three 
methods. But only one is most econom- 
ical. The right decision is a technical one, 
based on over-all quantity, contour di- 
mensions, tolerances and materials. 


YOUR SUPPLIER SHOULD 
KNOW ALL THREE METHODS 


SHoet RUN 


MACHIN \ 
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100 1.000 
NUMBER OF PIECES 


10,000 100.060 

This logarithmic chart shows 
the effect of these factors on the 
specific part illustrated. From 1 
to 150 parts, our own Machine- 
Cut Method with no die cost 
whatsoever is most economical. 
At 150 parts, the Short-Run 
Method using economical blank- 
ing dies and stock punches is 
At 10,000 units, the stand- 
Production Method with 
standard dies is most satisfac- 
tory. 


best. 


ard 


For more information, use coupon on opposite page 


SYAW PINGS 
HIvIsIon 


© LAMINATED © 








© COMPANY, INC. O 


1402 Union Street, Glenbrook, Conn. 
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ward, the piston takes a horizontal po- 
sition between the contacts. Here all 
O. D.’s are simultaneously inspected 
for out-of-tolerance by eight floating 
gage units and off dimensions are 
shown on the while on black “‘pic- 
ture panel.” Red lights show over- 
size; amber, undersize. These floating 
units are sensitive to small O. D. 
variations. They are small and com- 
pact, enabling multiple gaging at close 
quarters. 
Federal Products Corp., 
1144 Eddy St., Providence 1, R. I. 


Short Slip Ring Assembly 


Designed for use in miniaturized 
light weight test units, a new, short 
slip ring assembly with 46 independent 
circuits measures only 1.935 inches. 
Individual rings are 0.023 in. wide, 


and barriers between rings are 0.020 
in. in width. Each ring is located 
within 0.002 in. of its nominal di- 
mension over the 1.935 in. of active 
length. Gold finish is used to main- 
tain a constant low voltage drop be- 
tween the wire brushes and the rings. 


Electro Tec Corp., So. Hackensack, N. J. 
Frictionless Precision 
Torque Balances 

Particularly suitable for use in the 
metalworking field, a new line of pre- 


cision torque balances feature a tor- 
sion system that eliminates mechanical 


| axle friction. In drawing and finish- 


ing of Tungsten wire or similar mate- 
rials, it is impractical to measure in 


_any other manner than the weight 


pec unit length. Large numbers of 
weighings can be made in a short 








Books Serve as Tools 
in Defense Production 


Defense production needs have put the 
spotlight on today’s rapid technical develop- 
ments—in machines, materials, processes, and 
management. New demands for know-how and 
skill face your personne!, from top engineering 
design down through the many levels of super- 
visory and mechanical shop work. Make sure 
you get the maximum efficiency and production 
from your whole staff—give them the ad- 
vantages of the technical training and upgrad- 
ing afforded by McGraw-Hill books. 


Mechanical Engineers’ Handbook 


Provides practical data on every branch of 
mechanical engineering-—-from aeronautics to 
mechanical refrigeration, from power genera- 
tion to welding, from metal-cutting to hoisting 
and conveying. New materials in the 5th edi- 
tion include fluid mechanics, aircraft jet pro- 
pulsion, plastics, industrial supersonics, rocket 
fuels, and many more. Edited by Lionel 8. 
Marks, Gordon —, -4 Prof. of Mech. Eng., 
Emeritus. Harvard Univ. Sth Edition, over 2200 
pages, 1500 illus., $15.00 


Tool Engineers Handbook 


An outstanding reference bringing you au- 
thoritative data on the design, fabrication, 
maintenance, and economical use of industrial 
ools and machinery. It covers everything from 
product design and cost estimating . 
through the economical selection of machines, 
processes and tools. to the analysis and 
improvement of setups and operations. B 
American Society of Tool Engineers, F. a 
Wilson, Editor-in-Chief. 2150 pages, over 2000 
charts, table and diagrams. $15.00 


Handbook on Designing 
for Quantity Production 


Provides the tested rules to enable you to 
design more economical product parts for mass 
production quicker. Gives you hundreds of de- 
sign pointers to follow in designing basic parts 
for quantity production by stamping, sand 
casting, die casting, screw machine, die forg- 
ing, etc. and new material on wire forms, 
permanent mold castings, impact extrusions 
By Herbert Chase. 2nd Edition, 561 pages, 
417 illustrations, tables and charts, $7.50 


Quality-Control Handbook 


An outstanding reference bringing you au- 
thoritative data on the design, fabrication, 
product quality at lower cost. Use it for basic 
or advanced review of all phases, not only the 
statistical, of the quality-control function-— 
for quick reference to many formulas, data, 
record forms, and other practical information 
Covers economics of quality control; organiza- 
tion for quality; acceptance, control, and as- 
surance of quality; application to specific proc- 
esses and products. Edited by J. M. Juran, Con- 
sulting Management Engineer. 768 pp., 6 x 9, 
176 Illus., $10.00 


Materials Handbook 


Presents the .nost pertinent anc important 
facts relating to more than 8800 materials to 
enable eexcutives purchasing agents, and engi- 
neers to make “omparison, avoid checking 
many sources, and quickly get a working 
knowledge of the materials best suited for a 
particular purpose. Gives detailed information 
on chief characteristics, comparative data, 
sources, substitutes, adulterants, and uses for 
each material. Includes a section on economic 
geography of materials. By George 8. Brady. 
7th Edition, 879 pages, $8.50 


SEE THESE BOOKS 10 DAYS FREE 


ee ee ee ee ee eS eS Se SS 
McGRAW-HILL BOOK COMPANY, INC. 

330 W. 42nd Street, NYC (36 

Send me book(s) checked below for 10 days’ free 
examination on spproval. In 10 days I will remit 
for book(s) I keep plus s few cents for delivery, 
and return unwanted book(s) postpaid. (We pay 
for delivery if you remit with this coupon—same 
return privilege. ) 

© Marks—MECHANICAL ENGRS. HDBK—$i5.00 
0 ASTE—TOOL ENGINEERS HDBK.—$15.00 

2) Chase—HDBK. ON DESIGNING—$7.50 

© Juran—QUALITY-CONTROL HDBK.—$10.00 
0 Brady—MATERIALS HDBK.—$8.50 

(Print) 

Name ..... . 


Address ... 





Company 
Position 
This offer applies to U. 8. only. 


Sstaisennetnsigestisnidindienintentetenstonnantmemd 
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New Parts and Materials continued 


time. The sampling device is con- 
structed to insure uniform lengths of 
wire regardless of individual operator 
differences. A special wire cutting ac 
cessory for tungsten is also av ailable 
The balances are also equipped with 
a special damping device which speeds 
weighing, but does not affect the sen- 
sitivity. Other features include eye 
level reading, resistance to shock; and 
reading device which eliminates para- 
lax and does not have a vernier 
The instruments are available in 
models with capacities from 1 milli- 
gram to 20 grams, and with sensitivi- 
ties from 0.002 milligram to 0.02 mil- 
ligram. 
Ohaus Scale Corp., 
1050 Commerce Ave., Union, N. J. 


Small, 10 Amp. 
Hermetically Sealed Relay 


Claimed to be one of the smallest 
and lightest relays for its rating, a 
hermetically-sealed aircraft relay, A52- 
111 is rated at 10 amp, DPDT, 28v, 
or 115v 400 cycles a-c. The unit 
weighs 4.8 oz., enclosure measures 
27, in. x 143 in. x 1,% in., and has 
individual terminal lugs. 

The new relay has the identical ro- 
tary armature structure, with balanced 
design and contact linkage which has 
been AN approved in larger enclo- 
sures, and is designed to satisfy 
the requirements of Specification 
MIL-R-6106. According to the manu- 
facturers, the relay has been vibration 
tested for 1,000,000 cycles of opera- 
tion, and has been found free pond 
onance over frequencies between 5 and 
200 cps, with amplitudes varied to 
hold 5 G's. The relay is said to have 
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BRING YOUR SHIM PROBLEMS 
TO “SHIM HEADQUARTERS” 


ONLY LAMINATED SHIM COMPANY 
OFFERS YOU ALL FIVE SOLUTIONS: 


SIMPLY PEELS FOR ADJUSTMENT 

Made up of from 3 to 63 layers of .002 
or .003 inch brass or steel, metallically 
bonded together over their entire sur- 
faces. No dirt between layers. Peels 
with penknife. 





FOR QUICK, ASSEMBLY LINE USE 

The iaminations of the Lamtsot Shim 
(in brass only) are yoy ey joined 
by spot-soldering on the edges. Gauges 
pe paste nag thew thm within one 
shim are unlimited. 





FOR SUPER SPEED, THIN GAUGE SITUATIONS 
The little tab holds shim laminations 
together firmly, yet is easily removed. 
Different metals can be used in the 
same shim. 








POR UNLIMITED FLEXIBILITY 
He a This is the —- of all custom- 
nN shims. It is completely flexible. 
LOOSE LEAF \ Usually sets including several different 
SHIM / gauges are made up. 





“swell for hand READY FOR EASY USE, WITHOUT WASTE 
“ cutting simple Thin gauge 6” x 100” rolls feed 
PACKAGED shims” 
SHIM through 
STOCK 





C LAMINATED © 


SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 
For Your Stamped Parts Requirements 


© COMPANY, INC. O 








USE COUPON for more information 


MAIL TODAY! 
LAMINATED SHIM COMPANY, INC. 
1402 UNION STREET, GLENBROOK, CONN. 
Please send me more information on: 
0 swims 7 STAMPINGS C) 8orn 
0 We'd like te di our pr with one of your Sales Engineers. 


NAME TITLE 
COMPANY 











STREET. 





city. 
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Looking for somethin 
= Special 





high resistance to shock, vibration and 
acceleration, in excess of civil and 
military aircraft requirements, and has 
withstood 125 G's of shock without 
damage 


Electrical Products Corp 
1100 N. Maz St.. Lo ingeles, Calif. 


Non-Plug-In Model Chopper 


Designed with emphasis on long life 
and low noise level, these electro-me- 
chanical precision vibrators are used 
as modulators or demodulators. As 
modulators, these choppers convert 
pure d-c into pulsating d-c or a-c, and 
as demodulators they reconvert to d-c 





Whar. 


@ Special fasteners are our specialty. Use our experience 
to solve your problems with Circle ® bolts designed and 
made to your particular requirements. You can im- 

prove your product design and performance 

... while cutting assembly time and costs. 


, ‘ In this way, the output of thermocou- 
@ Look to Buffalo Bolt for the direct . ples, strain gages, and other low level 


answer to your fastener problems. Start d-c equipment may be amplified by 
right by writing for details today. Your means of an a-c rather than a d-c am 
inquiry will receive special attention, plifier. In servomechanism applica- 
too. Ask for standard fastener tions, the chopper is used as a means 


“ia . ' of converting error voltages for a-c 
Catalog No. 51 when you write. amplification. Range is 10-500 cps 
the 


The type 364 is plug-in, anc 
type 365 a non-plug-in. 





Stevens-Arnold, Inc., 
22 Elkins St., Boston 27, Mass. 





Multi-Purpose 
Solenoid Pilot Valve 


Air, vacuum, oil, water, and inert 
gases are handled by a new solenoid 
pilot valve which measures 3 in. in 
height. The body and cover are of 
high tensile zinc base alloy. The stand- 


ec Cs es ard coil is adaptable to either continu- 
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INSTALL S7TAYNEW 
HYDRAULIC +~° 


BREATHER FILTERS 


As Original Equipment on Your Hydraulic Machinery 


/ 


Fit the filtering requirements of your hydraulic machinery 


to your specific needs by installing Staynew Hydraulic and Breather Filters. 


Staynew HE 
Hydraulic Filter 


Staynew BR 
Breather Filter 


4 





mm LULL 





yp 
DOLLINGER CORPORATION, 


ALL TYPES OF FILTERS FOR EVERY 
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HYDRAULIC FILTERS 


Compact, simplified filters for use wherever 
dirty liquids are collected, filtered or recircu- 
lated. Wide range of metallic mesh and fabric 
media are available. Long operation assured 
without cleaning or replacement. 


BREATHER FILTERS 


Permit practically constant interior pressure 
by allowing atmospheric gir to be drawn in or 
exhausted as required—-while preventing en- 
trance of impurities and escape of liquid mist 
or fog. 


When you build this perfect combination in- 
to your hydraulic machinery, you'll save 
costly equipment wear, spoilage, and main- 
tenance time. 


Let our Engineering Department solve your 


hydraulic filtration problems. Write today 
for Bulletin HF-2. 


Representatives in Principal Cities 


806 Centre Pk., Rochester 3,.N. Y. 


INDUSTRIAL NEED 
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ous or intermittent service, and is com- 
pletely sealed from but is cooled by 
the fluid or air passing through the 
valve. There are two moving parts: 
plunger and stem. The stem is one- 
piece and unbreakable. Sealing is by 
Hycar O-rings. 

The valve can be drilled through 
the bottom for manifold mounting. 
Models include 2-way and 3-way either 
normally open or normally closed. 
The following orifice sizes are avail- 
able: », in., s4 and 4 in. with } in. 
pipe tap. 


roy 


alvair Corp., Beardsley Ave., 
Akron 11, Obi 


| Miniature D-C Generator 
| For Servo Systems 


Similar to the Moto-Mite, a per- 
manent magnet motor made by his 
company, the d-c generator shown 
below has been designed specifically 
for generator applications to provide 
units of high voltage tee unit 
of speed. The “slot-lock” effect and 
the inherent friction have been re- 


Designed and built by Lake Shore 
Engineering Company of Iron Moun- 
tain, Michigan, this boom-mounted 
cargo winch is operated by Cone- 
Drive gears. Advantages include: 
ability to take shock loads, long-life, 
dependability, and unusual com- 
pactness. 


Altnough a 20:1 ratio Cone-Drive 
gearset of only 7-inch center distance 
is used, this compact gearing pro- 
vides a 27.7 mechanical horsepower 
rating at 1150 worm r.p.m. 


No wonder leading producers of 
hoists and winches are turning more 
and more to standard Cone-Drive 
double-enveloping gears. 


I i 
(i tron, 


*) | 
'y 
fone-Daive cears = 


UBLE EMVELOPING GEAR SETS & SPEED REDUCERS 


71 E. McNichols Road + Detroit 12. Michigan 
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New Parts and Materials. .... . continued 


duced. These features are said to make 
the generator useful as a rate device in 
servo systems, as it is a small, light- 
weight package with a sufficiently high 
output to provide good sensitivity. 

As an example, a specific unit can 
provide 0.7 volts per 100 rpm with a 
starting torque of 0.15 oz inches, or 
can produce 1.7 volts per 100 rpm 
with a starting torque of 0.5 oz-inches. 
Most units can be loaded to 50 milli- 
amps depending on the winding. 


Globe Industries, Inc., 
125 Sunrise Pl., Dayton 7, Obio 


Concentric High Ratio 
Capacitor 


Recommending itself to those appli- 
cations requiring a low minimum Ca- 
pacity high Q, and stability, a new 
concentric high ratio capacitor has a 
ratio of capacity of 35 to 1, and has 
applications in electronic equipment 


where capacitive adjustments must be 
made over a wide range with good ac- 
curacy. The unit has a maximum Ca- 
pacity of 35 mmfd, and a minimum 
capacity of one mmfd. 

The capacitor is now being used 
in 10-channel transceivers, and because 
of its construction of silver-plated 
brass and Pyrex glass, it is said to have 
good performance characteristics at the 
higher frequencies. It is a high Q con- 
denser at and above 200 mc. 


The Johanson Mfg. Corp., Boonton, N. J. 


Line of Pre-Designed 
Magnetic Amplifiers 


A new development in magnetic 
amplifiers, called Moto-Mags, permits 
engineers to select from a series of five 
“pre-designed” magnetic amplifiers, 
thereby fitting their plans to these 
units instead of designing magnetic 
amplifiers and other output stages to 
suit their specific requirements. 

In place of the conventional output 
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You can be sure, if the equipment 
you purchased is operated through 
Cone-Drive gears or specd reducers, 
that the manufacturer is giving you 
“the best.” 

The secret of Cone-Drive gears 
and speed reducers is their double 
enveloping action. Double envel- 
oping—the worm wrapped around 
the gear, the gear wrapped around 
the worm—means far greater load 
capacity for a given gear size, amaz- 
ing smoothness, greater shock load 
capaciiy, far longer life expectancy 
and trouble-free operation. 

Ask if the equipment you buy has 
double enveloping Cone-Drive gears 
or speed reducers if you, too, want 
“the best at the lowest cost.” 


i 


. 
am GEARS 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCER 
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s ” © 
cm | OUT S pad-chan If] trans: ormer and powe! amplifier tubes, 
the new unit KP10-400 uses a phase 


sensitive vacuum tube, demodulator 
, and magnetic amplifier output stage 
which eliminates the need for recti- 
me () S wit fiers, and is said to assure greater re- 
liability. 
sd . Model KP10-400 operates from an 
H input voltage of 115 volts, 400 cycles 
PEVBS a l- pee () ) lve single phase; output ts 10 watts re- 
versible phas KP10-400 operates 
from a 55 C to 0 C with mini- 
um variation, and an input signal of 
? volts a-c or d-c working into a high 
impedance is required for a maximum 
of 110 volts, 10 watts, 400 cycles. 


This magnetic ampiifier unit is her 
metically sealed and has a_ built-in 
atiaiMmeehi \ power supply providing all plate and 
filament voltages to the demodulator 

Model KP10-400 is 4 in. high and 
31 in. wide by 24 in. deep. Weight of 
the entire unit is one lb, 13 ounces. 

Keystone Products ¢ 
904 23rd St., Union City, N. J. 


handwheel 


here 


Ultra Sensitive 
Hermetically Sealed Relay 


ed Sys j . ‘ Designated series 4000, a compact, 


—— lightweight relay, has been d. signed 
for military requirements and applica 
tions in all types of ground and air 

he j e horne communication equipment. 
output speed aN y a The single pole, single throw 
; ae ¥ ‘ of model is rated at 9 milliwatts, and 
here . a. the double pole, double throw model 


at 15 milliwatts maximum sensitivity. 


delivers any 


A complete, variable speed power plant in one, 
compact package that releases the full profit 
potential of every machine...every operator 


REEVES Vari-Speed Motodrive incorpo- 
rates (A) REEVES speed-changing mecha- 
nism, (B) any standard, constant-speed 
motor, and (C) gear reducer in a single, 
space-saving unit easily applied to any 
machine. Turn of handwheel or touch of 
button delivers any desired speed—instantly, accurately, posi- 
tively—without stopping the machine. Widens machine work 
range; increases rate and quality of production; and utilizes 
highest skill of operator. Specify REEVEs Vari-Speed Motodrives The mounting is plug-in type octal 
for the machines you build or buy. Sizes to 25 hp; speed ratios plug or solder terminals. Coil resist- 
as great as 10 to 1. Send for free catalog to Dept. 21. ance is available up to 50,000 ohms. 


Contacts rating: silver 1.5 amp., re- 
REEVES PULLEY COMPANY + COLUMBUS, INDIANA sistive at 24 V d-c; palladium 3.0 amp., 


Recognized leader in the specialized field of variable speed control resistive at 24 V d-c. 











The unit is built to operate range 

" ‘ at altitudes to 80,000 ft., through a 

temperature range of - 65C to 85C. 

arable Speed Drives Rated at 10G vibration at 15 milli- 
watts. 


for accurate speed control 2435 N. Naomi St., Burbank, Calif. 
Advance Electric & Relay Co., 
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Torrington makes 


small precision 


For small precision metal parts... pins, pivots, 


metal parts... 


punches, mandrels, needles, awls. blades. blanks, 


Det fel Madd FISTOL men oven erin n et 


on TORRINGTON. Kighty-six years of experience 








with metals assure you quality parts for less than 
HOWE COS] you can make them yourself. 
The Standard Plant, home of the Specialties 
Division, has a daily output of eight to ten miliion 
precision metal parts. Automatic machinery of our 
own design enables us to fill your orders for 1,000 or 
1.000.000 parts quickly, economically, and to the 
tolerances you require. Send us your blueprints 


lor a prompt quotation, 





















































W rite for vour tree « op ol our 
Condensed Catalog showing types 
and sizes of many special parts 
that can be produced better, faster 
ind cheaper than you can make 
them in your own plant. 


THE TORRINGTON COMPANY 
Specialties Division 


> Field Street, Torrington, Conn. 
Makers of 


TORRI ‘WEEDLE BEARINGS 


Product Engineering — February, 1953 





Greater 
Strength — 
Less Weight 


Each element is made of 
the special steel alloy and 
subjected to the exact heat 
treatment required to pro- 
vide the high balanced 
strength and light weight 
which characterize all 


Add to this precision design 
and simple construction, 
and you have the reasons 
why Curtis Universal Joints 
are the most durable, trou- 
ble-free joints available . . . 
for uses ranging from in- 
strument controls to heavy 
steel mill applications. 


ONLY CURTIS OFFERS ALL 
THESE ADVANTAGES 
Availability — 14 sizes always 
in stock; bored or unbored hubs. 
6” hub diameter joints or special 

machining to specifications. 


Simplicity —fewer parts, simpler 
construction. 


Government Tests — complete 
equipment for government tests 
in ovr plant. 


Not sold through distributors; 


write direct for free engineer- 
ing data and price list. 


“CURTIS 


UNIVERSAL JOINT CO., INC. 


11 BIRNIE AVENUE 
SPRINGFIELD, MASS. 


As near to yeu as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 








an 
ulletins 





(Continued from page 230B) 


(38) ELECTRICAL PRODUCTS — Eagle 
Klectric Mfg. Co. Catalog, 48 pp. Con- 
tains over 1400 electrical wiring devices, 
lamps and speciality products Has full 
information on such products as: expan- 
sion and cord sets, fuses, lamps, wall 
p'ates, push buttons, range cord, and out- 
lets, nichrome wire, and elements and 
staples 


(39) GATE VALVES Edward Valves, 
In Catalog 12-E, 6 pp. Complete infor- 
mation on a new line of cast steel gate 
valves, with details of design, material 
specifications, pressure and temperature 
ratings, and dimensional details and 
weights Valves are in 300, 600, 900, and 
1500 lb. sp classes, and in sizes from 2% 
in. through 12 inches 


(40) FRAME TYPE CENTRIFUGAL 
PU MPS—Allis-Chalmers Mfg. Co. Bulletin 
52B6691A, 4 pp. Cross section diagrams 
engineering drawings, specifications, and 
operating curves for 3 types of frame cen- 
trifugal pumps having capacities up to 
00 gpm and heads as high as 1:55 feet 


(41) PILOT BUSHINGS—J. G. Jergens 
Co. Booklet, 4 pp. Has cut-away illustra- 
tions, drawings, applications, dimension 
sketches, and specification tables describ- 
ing a pilot bearing bushing, said to give 
an absolute seal against coolants and fine 
powdered dust and grit 


(42) OILERS & COMPONENTS-——Eynon- 
Dakin Co. Catalog, 22 pp. lilustrates and 
gives complete engineering data on a line 
of HY-Car oilers, standard oilers, vents, 
caps, special tube forms, oil lines, and 
other assemblies 


(43) MECHANICAL RUBBER GOODS 
Lavelle Rubber Co. Catalog MS52, 60 pp. 
Covers polymer characteristics and recom- 
mendations; molded goods; extruded 
goods; lathe cut goods; sheet stocks and 
die-cut goods; specialties; and mat and 
matting Methods and design, standard 
and custom molded parts are discussed. 
Has large illustrations, engineering draw- 
ings, specifications, and a list of com- 
pounds used 


(44) ELECTRICAL PANEL BOARDS— 
Federal Electric Products Co., Booklet 
PD-500, 16 pages. Describes the advan- 
tages of the Stab-Lok panelboard system 
and circuit-breaker system, which permits 
the installation of an entire panel board 
by getting the correct size enclosure and 
the required number of one- and two-pole 
circuit breakers. Enclosures contain 4% 
in. gutters for easy wiring with the whole 
interior removable to give a complete box 
accessibility. Polarity sequence provides 
complete flexibility for requirements up to 
42 circuits. 


(45) SILICONES — Dow-Corning Corp., 
Booklet 2003, 32 pages. Describes the 200 
Fluid, a plain, straight chain polymer, 
which is a bland clear oil having the ad- 
vantage of retaining the same properties 
over a wide temperature span. It can be 
used as a defoamer and a polish ingredi- 
ent, a release agent and a dielectric, a 
damping medium and a paint additive. 
Over 20 different properties from boiling 
point to sound transmission are discussed 
and illustrated. References are given, and 
a blending chart for intermediate viscosi- 
ties is included. Many industrial applica- 
tions are pictured and described. 


(46) INDUSTRIAL INSULATION—Bald- 
win-Hill Co. Catalog J-1, 20 pp. Data on 
insulating materials covering the tempera- 


atalogs ~ Reuland motors 


FIT INTO 
YOUR PICTURE? 


(cut-awoy 


view) 


FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


— 


FLUID-SHAFT MOTOREDUCER 


This Fluid-Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 


MAGNETIC BRAKE 

The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting ... half usual 
length! 
Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to 


fill the needs of the nation’s leading 


equipment manufacturers! 


ELECTRIC COMPANY 


Alhambro, Calif. Representatives in all principal cities 
FIRST IN QUALITY ... FIRST IN DESION 
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on AIR and 
HYDRAULIC POWER! 


Rivett Hydraulic 
Cylinder Catalog ° 
Section 105 — These five books, totaling 68 pages, are jam-packed 
Details: Cushioned and non- = 


quehioned, st znderd rod ond with all the important and necessary data required 


2:1 over-size rod, single and 
double end rod, internal and 


cananal Geenih, o8 dant jerer ie to lay out successful air and hydraulic circuits. Over 
ard mountings in 2” to 10” 


bores. Offered for 1500 gyn” 400 Rivett models, in a variety of sizes, are detailed 
seis at ccs —every standard air and hydraulic component of- 
fered in the industry. Description of each model in- 

j cludes working drawings, specifications, and cut- 

RIVE ae away views. All data pertaining to each model is 

iD Wneite tenets Catee shown on one page to facilitate layout. Easy to use, 


| Catalog Section 203— complete in information, these Rivett catalogs are a 
Valves a Details: 4-way, 3-way, pilot, and . 


Hydraulic | a romete valves ie 6 types of epere. must on every board. Write to Rivett Lathe & 


tion, 4 types of action, 7 sizes, 5 


iston designs. Offered for 1500 , » - ‘ 
cg y gegen Grinder, Inc., Brighton 35, Boston, Mass. 


439 standard Rivett models described! 


—All the necessary components for any efficient circuit. 


Rivet? Hydraulic . Rivett Air Cylinder Catalog 

Power Unit Catalog 5s & Section 55— 

Section 400 — ewe $ Details: Cushioned and non-cushioned, 
ils: Si ' ( single and double end rods, interna! and 

a oe ‘ external threads, 7 standard mountings 

types. Single —.4 G.P_M | in 1%" to 12” bores. Offered for 150 

to 40 GPM. at 1000 P.S.L. air and 300 P.S.l. oil services. 

P.S.1. Double—3.5 

G.P.M. to 48 G.P.M. at 

1000 P.S4. 


Rivett Lathe S Daa -re-ney Inc., anyiten PE2 Boston, Mass. Please send me: 
Hydra Cy 9 105 [ ydraulic Valve Catalog 203 [) Hydraulic Power 


Cylinder Catoiog 55 () Air Valve Catalog 303 


Rivett Air Veive 
Catalog Section 
Air 303— 
Details: 4-way and 3- 
way, pilot and remote 
volves in 5 types of 
operation end in 
sizes. Offered for 150 
P.S.L. service. 


Nom Company 


Address City Stote 


@eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeee 


furnishes a complete power package 


ee bad @ CYLINDERS © POWER UNITS 


Air and Hydraulic 
All sizes and types 
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ture range from —150 F to 1,800 F. Has 
thermal - conductivity graphs, and heat 
loss charts, plus applications, sizes, pack- 
aging, and densities. 


(47) METALLIC SEALS—The D.S.D. Mfg 
Co. Booklet, 3 pp. Describes the Toruseal 
a stainless steel seal of seamless construc- 
tion that may be used at temperatures 
from —150 to +1,000 F, and to pressures 
of 1,000 psi or more. A chart gives de- 
flection characteristics, and illustrations 
suggest uses. 


(48) ALUMINUM BUS BARS — Bulldog 
Electric Products Co. Bulletin B-750, 4 
pp. States the features of aluminum as 
an electrical conductor. A chart lists how 
aluminum bus bars compare with copper 
in size, weight, and voltage drop. Also 
discusses mechanical strength, and main- 
taining contact pressure at joints. 


(49) INSULATED WIRES—Minneapolis- 
Honeywell Regulator Co. Bulletin 5600, 2 
pp. Containing engineering data and rep- 
resentative applications for each, the book- 
let describes three new thermocouple wires 
for use in temperatures varying from —20 
to +2,000 F. Complete specifications given 
for each type. 


(50) ATTENUATORS The Daven Co. 

Booklet, 64 pp. The controls shown are: 

radio frequency attenuators, special units 

for precision measuring equipment, tone 

—= compensating attenuators, ste: eophonic 

° a * c/s) controls and T, balance H, ladder and 

as col -t Ti 5 eram ed potentiometer type audio attenuators. De- 
p scription, charts and many wiring dia- 
—— 


grams given for each 





. nT A , . Ta) . ‘ 

a a (51) PRECISION SWITCHES — Micro. 

Your production flow? | caae'ssOhvy. Covers acces, ‘imi 

. and interlock switches for switching a-c 

circuits in industrial and commercial ap 
plications. Also includes: mechanical, and 

| electrical characteristics, and capacities 
sa waste of c ti » . : rerauver and other information on: heavy duty 
{ iste of costly lime to pump out the solution every precision limit switches, metal housed 
time your process heating and cooling tanks get indigestion a aS ar ee ee 

due to | cc ‘Ol “ ‘sS ! * ave ic [ME ‘ (52) STEEL SPECS. CHART—Peter A. 
‘ pipe « il tr rubles. You can save this cost and Frasse & Co., Inc. Chart, 2 pp. Shows 
eliminate proc . neck , replacing > ‘ma chemical analysis for each of 70 Military, 

te - luction bottlenecks by replacing the pipe Army, Navy, Aeronautical, and Federal 

“OL Yateco] YMateeagile es > m™ — ‘ specifications Also listed are specified 
: ils W ith I late coils, I late coils can be remove d and forms (sheets, bar, tubing, etc.) and near- 


replaced without dumping the solution. They simplify ost corresponding SAR, AISL, and ANS 


; type numbers. 
maintenance and save hours of downtime. They heat or (53) MAGNETIC AMPLIFIERS—West- 
. Ss , 7 oe oo i = ™ e rhouse Sle« > ~ hai TD-52- 
cool 50% faster and take 50% less s ace in the tank. seh le co A caction of ten beckint io 
As revolutio1 ary as » . r . - >|. nile nin devoted to magnetic amplifier terminology. 
my . the new wonder d1 ugs, Platecoils cure Next is an explanation of the theory of 
production troubles involving heat transfer .. . a. ee Se a 


and give profits a shot in the arm. en os Quaes 


Write for bulletin P77 today! (34) TOROIDAL INDUCTORS—Lenkurt 
Klectric Co. Bulletin TL-P4, 4 pp. Lists 
the precision wound, high Q toroidal in- 
ductors, with 5 types of coils available 
with or without hermetically sealed cases 
Included are Q curves and othe: design 
PLATECOILS SAVE 50% | HEAT TRANSFER COSTS data for representative stundard valves of 
> the varied coil types. imuuctance values 
between 1 mh and 80 H 


: At Continental Motors Corp. ~rankea:e (55) MOTORS, CONTROLS, REGULA- 
PLATECOILS fotors Cc rp. 3 crankcase TORS—Reliance Electric « Enginering Co 


TRIPLE sections can be cleaned at one time when Bulietin A-2703, 4 pp Describes and iliue- 
. . . rates a-c motors trom % to 300 hp, elec- 

Platecoils are used while only one crank tronic controis and regulators i. aie 
PRODUCTION case can be cleaned with pipecoils in the motor-drive system; and motor-generator 
: : | sets, generators, and rotating-type regula- 

tank. Ask about other case histories. tors. Also shows heavy duty type T d-c 
fl motors from % to 1000 hp 


a (56) EXPLOSION-PROOF MOTORS — 
Bulletin 800, 12 pp 


The Louis Allis Co. 
Fuily illustrated, a line of explosion-prootf 
motors is described, showing special fea- 
| tures, typical uses, and various electrical 
= | and mechanical modifications available. 

REPLACES PIPE COILS (57) VERTICAL MOTORS—U.S. Elec- 
trical Motors, Inc. Bulletin F1454-60M, 16 
pp. Range of verticlosed motors extends 
from 1% to 409 hp. Engineering data in- 
cludes discussions of tandem bearings; 
dual balancing of rotors and the motor 
eto assembly ; and use of automatic backstops. 
ire Single phase hollowshaft motors to 5 hp. 

Describes and illustrates new features. 





agg 2 b — gg (58) SET SCREWS—Set Screw & Mfg. 
as tan eating and | Co. Catalog 16, 22 pp. Discusses a line of 
cooling problems. set screws, illustrating and giving .com- 
> ; sad » | plete specifications for each type. ose 
ne eee covered are: standard hexagon socket; 
scription for solving Nu-cup set screws; standard slotted head- 
pipe coil problems. less; fluted socket; hexagon keys; pipe 

plugs; socket head cap screws; stainless 


PLATECOIL DIVISION, KOLD-HC"D MANUFACTURING CO., LANSING 4, MICHIGAN | S{¢cl Set and cap screws ; self-locking set 
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For... 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
V/ashing Machines 
Standard & Special Mevchine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 


* Cartridge Seal . . . pressure 
balanced . .. requiring 

only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S$. Kilbourn Ave. «+ Chicago 23, Ill. 
[iy | F 
Gits Lubricating Devices, \ 
The Standard For Industry For Over 40 Years lit 
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== Anepacan Cuemican Panes: Company 


AMBLER jy PENNA. 
LPeoces S45] 


Technical Service Data Sheet 


Subject: GRANODIZING’ FOR LONG 
PAINT LIFE ON STEEL 





“GRANODINE” FORMS A 
DURABLE PAINT BOND 


Granodizing forms a crystalline, zinc phos- 
phate coating on steel. This ACP paint-bond- 
ing process chemically changes the surface 
of steel into an inert non-metallic coating 
made up of thousands of microscopic zinc 
phosphate crystals. 

Granodized steel thus presents a surface 
much more receptive to paint than untreated 
steel. Its crystalline structure permits a firm 
and durable “keying” or bonding of the paint 
finish. And the “Granodine” zinc phosphate 
coating itself is actually integral with the 
metal from which it is formed. 


“GRANODINE” CAN BE 
APPLIED BY DIPPING, 
SPRAYING OR BRUSHING 
Granodizing can be accomplished by: 

1 Dipping the work in tanks; 

2 Spraying the parts in a power washer: or 


3 Brushing, spraying, or flow-coating the 
work with portable hand equipment. 


* S'GRANODINE” Trade Mark Reg. U.S. Pat. Off. 


Choice of process is usually decided by such 
factors as the size, nature, and volume of 
production. 


“GRANODINE” STANDARD 
PRACTICE ON BOTH 
CIVILIAN AND MILITARY 
PRODUCTS 


Automobile bodies and sheet metal parts, 
refrigerators, washing machines, cabinets, 
etc.; projectiles, rockets, bombs, tanks, 
trucks, jeeps, containers for small arms, 
cartridge tanks, 5-gallon gasoline containers, 
vehicular sheet metal, steel drums and, in 
general, products constructed of cold-rolled 
steel in large and continuous production are 
typical of the many products whose paint 
finish is protected by “Granodine”. 


In military production, “Granodine” is used 
to obtain a zinc phosphate finish meeting 
Grade | of JAN-C-490 and equivalent require- 
ments of other specifications. 











k 





Typical power spray washing machine for the automatic application of a protective 
phosphate coating to metal parts in preparation for painting. These 5” rocket 
motor tubes, as well as products made of cold rolled sheet steel, are effectively 
phosphate coated in such equipment. 
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MEETINGS 





February 27 

MALLEABLE FOUNDERS’ SOCIETY 
Western Sectional Meeting, Hotel 
Drake, Chicago, IIl. 


March 3-5 


SociETY OF AUTOMOTIVE ENGI- 
NEERS—National Passenger Car, Body, 
and Materials Meeting. Sheraton- 
Cadillac Hotel, Detroit, Mich. 


March 6 


MALLEABLE FOUNDERS’ SOCIETY— 
Eastern Sectional Meeting, Hotel Com- 


modore, New York, N. Y. 


March 9-12 


NATIONAL ELECTRICAL MANUFAC- 
TURERS ASSOCIATION—Annual Meet- 
ing, Edgewater Beach Hotel, Chicago, 
Ill. 


March 16-20 


NATIONAL ASSOCIATION OF CoRr- 
ROSION ENGINEERS—1953 Conference 
and Exhibition, Sherman Hotel, Chi- 
cago, Ill. 


March 17-26 

RoyAL NETHERLANDS INDUSTRIES 
Fair—Utrecht, Holland. 
March 


AMERICAN SOCIETY OF TOOL EN- 
CINEERS—Annual Meeting. Statler 
Hotel, Detroit, Mich. 


18-20 


March 23-26 


INSTITUTE OF RADIO ENGINEERS 
National Convention, Seminar, and 
Exhibition. Hotel Waldorf, Hotel 
Belmont Plaza, and Grand Central 
Palace, New York, N. Y. 

March 23-27 

AMERICAN SOCIETY FOR METALS 
Western Metal Congress and Exposi- 
tion, Pan-Pacific Auditorium, Los An- 
geles, Calif. 

March 25-27 
SocIETY OF AUTOMOTIVE ENGI- 


NEERS—National Production Meeting, 
Hotel Statler, Cleveland, Ohio. 


March 27 


MALLEABLE FOUNDERS’ SOCIETY— 
Western Sectional Meeting, Hotel 
Drake, Chicago, IIl. 


March 31-April 2 


MAGNESIUM ASSOCIATION — Inter- 
national Magnesium Exposition, Wash- 
ington National Guard Armory, 
Washington, D, C. 


February, 1953 








there’s more to rubber than #- 


The most important factor about any rubber 
part is its ability to do the job for which 

it is intended. While the slingshot 

requires stretch only, industrial rubber 
parts must have resistance to oils, 
chemicals, weather, temperature 

extremes or combinations of these 
deteriorating factors. 


STALWART engineers have the experience 
and facilities to compound stocks and 
fabricate rubber parts which will serve 
your needs best. From more than 500 
different rubber stocks at their 

disposal they can mold, extrude, 

die-cut, lathe-cut or mandrel-build 
shapes to meet individual, S.A.E. or 
A.S.T.M. specifications. These parts will 
retain their desirable physical, chemical and 
dielectric properties under severe 
operating conditions and give optirnum 
performance in each application. 


Specify STALWART rubber parts for that 
one essential quality . . . the ability 
to do ajob.. . best. 


1068-3R 


Write today for 
Catalog 51SR-1 
for complete 
information. 


Q 
Sra LWART RUBBER COMPANY 


200 Northfield Road *¢ Bedford, Ohio 
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Sans, Souct 


On 


Ad Libbing by the Editor 


About six or seven months ago there 
was presented a paper at the Annual 
Convention of National Sales Execu- 
tives in which the author made the 
following recommendations to sales 
executives so that they might qualify 
for “top level’ positions in the cor 
porate structure. Here are the recom- 
mendations: 





“1]) Live near the top officers and 
directors. 

2) Spend recreation with the same 
social circle as the top officers and directors 

4) Cultivate the same cultural in- 
terests as the top officers and directors 

{) Maintain substantial civic 
tivities 

5) Be interested in all phases of 
business 

6) Read both general business books 
ind the classics 

7) Learn to make friends with, and 
utilize the abilities of, the capable—not 
the servile 

8) Be interested in helping others 
advance 

9) Be ever receptive to new ideas of 
all kinds 

10) Recognize that persuasiveness is 
needed to a less degree in administration 
than in selling—don’'t oversell yoursell.” 


: Titi . 
- YYYYET TT SHEL Many of the above items are open 
to a lot of discussion. They were pre- 


sented at the meeting as the “ten roads 

to business success for the sales execu- 

ACUSHNET specializes in “precision” molded rubber parts tives.” In general, they apply equally 

well to engineers. The first three of 

custom-engineered to specific requirements. the above suggestions can be rolled 

into one and all three covered by the 

Utilizing the most modern techniques, our Engineering Staff one suggestion, namely, ‘Get in with 

the top officers and directors and their 

constantly is developing new approaches to old problems, with circle of friends, using every possible 

means to do so.” Suggestion number 

four simply means that you should be 

a man who is well regarded in his 

ommunity because of his participation 
changed to complete confidence in this versatile material as ideal for in civic affairs. — 

The suggestion that the person 

applications in countless vital assemblies. should learn to make friends with and 


e . ‘ utilize the abilities of the capable 
oma out engin <o your etal poe might be open to lots of discussion, as 


cision molded rubSer job. In the meantime, to the meaning of the word “utilize”. 
send for a copy of the “Acushnet Rubber The suggestion to “marry the boss's 
daughter” was omitted, inadvertently 


PROCESS COMPANY OS™ sidine. 


reference for molcad rubber parts. , 
Although not much fault can be 


found with the ten recommendations 
given above for the success of sales 
men, it is highly significant that none 
of the ten suggestions have any rela 
tion to the individual's knowledge, 
background and abilities. Perhaps this 
is quite natural in the field of sales 
where personality, social connections 
and sales ability are unquestionably 


Address all communications to 768 Belleville Ave., New Bedford, Mass. the most important factors. In engi- 


notably successful results. By ingenious mold designing and skillful 


compounding, yesterday's skepticism of rubber for certain uses has 
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There is a challenge facing manufacturers today to build 
smaller and more compact machines with extra precision 
and to combine more operations in each machine. This 
makes the selection of the proper bearings extremely im- 
portant. A definite plus factor in this selection is the avail- 
ability of a precision bearing that will deliver extra load 
carrying capacity in a minimum amount of space. 

Obviously roller bearings, and particularly those of the 
small (needle) roller type occupy far less bearing space 
for equivalent capacity than ball bearings. Roller bearing 
capacity is built up in proportion to the effective race and 
roller contact provided. Thus a full type roller bearing 
without space wasting cages should provide the greatest 
capacity of any type of anti-friction bearing. However, to 
offer a perfect bearing the resulting full roller complement 
must be prevented from skewing and binding where mis- 
alignment occurs in the application. 

The Guiderol bearing is the accepted answer to all 
these requirements considering precision, load capacity, 





McGill Guiderol Brand A 
No. GRI-209 Bearing 


BrandB BrandC Brand D 


Bearing Bearing Bearing Bearing 


Published 


837 > 
Load Rating 570 Re 


6700 lbs. 7000lbs. 5520 lbs. 6080 lbs. 





Capacities at 2500 hours average life at 100 RPM 


long life, versatility of mounting, and ease of lubrication. 
Published ratings show the Guiderol CT Series bearing 
has over 33% greater load carrying capacity than the 
average of the four highest rated interchangeable bear- 
ings. As a result, a Guiderol bearing at least one size 
smaller can often be substituted with the necessary shaft 
and housing requirements reduced in size and cost. 


How Rollers Are Guided 


In the Guiderol bearing design the grooved rollers with 
full race width contact are prevented from skewing by a 
center guide rail. Normally the rollers run on a true axis 








se 
(724244242 (7i2L222 


Fig. 1 Fig. 2 


— not contacting the rail and thus need no correcting. 
(Fig. 1) Should misalignment cause a shift off center (Fig. 
2) the leading end of the roller is retarded by contact with 
the rail at location Y. The trailing end catches up, reliev- 
ing the rail contact, and the roller then resumes normal 
operation. 
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On a Hydreco Gear Pump Idler and Drive Shaft, 4 Guiderol bear- 
ings are used. The longer rollers of the Guiderol bearings are 
effective virtually to the edge of the races. This gives substantial 
support close to the gear and materially reduces shaft deflection. 
Four Guiderol bearings 

support and guide an 

automatic spooling attach 

ment across the face of 

the reel track on a 20,000 

pound Gar Wood Reel-Lite 

Winch. The guided roller 

principle prevents skew- 

ing of rollers in the 4 ver 

tically mounted bearings 

even with a 10,000 pound 

angular load per bearing 

A fifth Guiderol bearing in 

the sheave provides add 

ed stability and eliminates 

binding due to off-center 

loading. 





MULTIROL Bearings 


: 
\ = 
\ 


CF Series CYR Series 


A new 140-page Bearing Reference Guide complete with 
30 pages of vital engineering data has just been released 
by the McGi!l Manufacturing Company. 

It has the full story on the advantages of Guiderol Bear- 
ings and in addition contains complete information on the 
well-known Multirol CF, CYR and SE Bearings. Send now 
for your copy of the McGill Catalog No. 52. 


MSG | L L : — Precision Bearings 


McGILL MANUFACTURING COMPANY, INC. 
201 N. Lafayette Street, Valparaiso, Indiana 
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you'll get better results 





with ARKWRIGH 





First, the drawing and second, the reproduction 
wil] be cleaner, clearer, sharper when you 
use Arkwright Tracing Cloths. 


In the drawing you'll work more smoothly, 
easily—without pinholes, uneven yarns or 
other imperfections to slow you. You'll] get 
clean, “‘feather-free”’ lines even over 

an erasure. 


In the reproduction you'll always have clear, 
“contrasty” results because Arkwright Cloth 
is permanently transparent—won’t discolor 
or turn brittle and opaque with age like 
inferior products. 


Are you interested in results like these? 
Specify Arkwright Tracing Cloths. Write 
for samples to Arkwright Finishing Co., 
Industrial Trust Bldg., Providence, R. I. 


ARKWRIGHT 
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Sans, Souci ; continued 


neering, however, there is the added 
requisite that the individual must pos- 
sess a large fund of knowledge, many 
years of training and a keen mind 
capable of analyzing problems. Obvi- 
ously the person possessing these attri- 
butes plus the ten that are enumerated 
above will get ahead quickest. 

I am just wondering whether the 
fellow who wrote those ten recom- 
mendations for advancement and suc- 
cess in salesmanship ever read that 
little book called, ‘How To Succeed 
In Business Without Really Trying” 
by Mr. Edward Mead, Vice President 
of Benton & Bowles, Inc. Anybody 
who reads Mr. Mead’s book should 
remember that, “Many a true word is 
spoken in jest’’. At any rate, although 
I just about split my sides laughing 
when reading Mr. Mead’s book, I 
could not help but recognize that 
behind all of his suggestions Mr. Mead 
was presenting some fundamental 
truths. There is still a terrific amount 
of hocus-pocus in American business 
and there probably always will be. 

All of us have met the bright young 
boy who would rate one hundred per- 
cent on each of the ten items presented 
in the paper given at the annual con- 
vention of the National Sales Execu- 
tives. Those young fellows will then 
wonder why it is that they have a ter- 
rific mushroom growth but wilt away 
as soon as the sun comes out. What I 
mean is that they go up the ladder of 
success with extreme rapidity but just 
about the time that they reach a great 
height and they begin to bask in the 
limelight, they suddenly shrivel away. 
In other words, people get wise to 
them and discover that they have all 
of the ten attributes to reach success 
but do not have that one essential in- 
gredient that is required to remain 
successful. Namely, they cannot “de- 
liver the goods’. 

And speaking about hocus-pocus, 
tnis reminds me of the editor who 
went down to Washington to pick up 
a story. He did not have much trouble 
getting the story from the public rela- 
tions officer at one of the navy bureaus, 
or was it the army, but the story lacked 
pictures. So he asked the public rela- 
tions officer for suitable glossies and 
he got the answer that he was not 
permitted to give out pictures because 
the pictures were still on the restricted 
list. The editor was very persistent. 
In fact he was so persistent that the 
public relations officer felt that he had 
to do something and finally handed 
the editor a package with the remark, 
“It is absolutely against the rules to 
give you the prints as they are on the 
restricted list. The best I can do is 
give you the negatives and here they 
are.” Of course this is a rather far- 
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The Heart: of the Lighter 








CORPORATION 
CAR NEG EE. P 








To work both ends 


with the middle... 


Liz 





condenser. 





A typical set-up for a room 
air-conditioner, with a 6-pole 
Fasco Motor (Model 3A) driv- 
ing an impeller for positive 
air movement—and a pro- 


peller blade for cooling the 








Fasco engineers will be glad to work with you on your 


small motor problems . . . in your own plant if you wish. 


just write. 


This application shows a modern shaded 
pole motor at its best. 

There’s power to spare Cup to 4% hp) 
carried smoothly by a rugged 14” shaft. 
There's accurate balancing for vibration- 
free performance ... and resilient mount- 
ing to keep the noise level very low. 


about 1000 RPM), 


speed that’s controllable . . 


There's low speed 


. and engi- 


neering that eliminates AC hum. There’s 
precision in mechanical tolerances that 
assures long life and quiet operation. 
There’s no interference with radio or TV 
And 


despite the fact that Fasco Motors are 


reception. there's real economy— 


engineered specifically for the job... and 
produced only after exhaustive study of 


the application. 


and work them well, use 


FASCO MOTORS 





a 


INDUSTRIES, 
ROCHESTER 2, 





a oe 


NEW ae 
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Sans, Souci continued | 


fetched story and I for one don't be- 
lieve that any of our public relations 
men at any of our government bureaus 
would be quite as stupid as all that. 
But it is a cute little story to signify 
the fact that only too frequently people | 
get terribly mixed up in their thinking. 


Let’s Look at the Record 


It seems that a great many people 
have a love for record keeping. They 
want to keep a record of this and a 
record of that. Over the years they 
accumulate a terrific mass of informa- 
tion and misinformation. They pride 
themselves upon the completeness of 
their records but the great joke is that 
nobody ever looks at them 

Only recently I came across an outfit 
that was very proud of the complete 
coverage of their record keeping. As 
the big boss put it, “We can quickly 
tell you the answer to any question you 
might ask." His statement must have 
been true because it is inconceivable 
that the many filing cabinets full of 
information and statistics could be 
lacking in the answer to any question 
that might be asked concerning that 
particular business. Ironically, nobody 
ever asked a question, or at least the 
questions came at rather long intervals. 
The costly records had but a very small 
dollar volume; they were not worth 
keeping. And remember it may cost 
as much to look at a record as it does 
to make and keep it. 

Once upon a time I had a man on 
my staff who perhaps had the makings 
of a record keeping hound. He came 
to me with a wonderful sounding sug- 
gestion about keeping a certain system 
of records and asked authorization to 
go ahead and get the necessary filing 
cabinets. I asked him to give me a 
detailed accounting of whet it would 
cost to keep the records, the accounting 
to include the investment in the filing 
cabinets, the rent for the floor space 
occupied, the cost of typing the rec- 
ords, the cost of filing the records and 
finally the cost of looking at the | 
records. Then I asked him to put 
down in dollars and cents how much 
money would be saved or gained by 
keeping these records. My next ques- 
tion was, “Well how much money do | 
we lose annually by not keeping the 
records?” It developed that it would 
cost almost two thousand dollars per 
year to keep the records, whereas the 
possible loss in not keeping them was ie. 
only a matter of a few hundred dol- Spy ™ 


lars. The young man saw the point > % 
and although he is no longer with us ( @ 
I know that he is not an addict for > 


keeping volumes of records. 


. @ @ i) ie 


G.F.N. | seamcwes: citvecane « patias DETROIT + 40S A 
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ENGINEERING 


ABSTRACTS 





Sub-Zero Technique 
In Engineering 


Abstracted from “Sub-Zero Technique in 
Engineering,” by R. H. Warring, Me- 
chanical W orld, September 1952. 


THE STABILIZATION OF METAL used 
for gages arbors, mandrels and other 
precision machine parts is important 
in production since any metal com- 
ponent which must hold its physical 
dimensions to very close tolerances 
must be aged if the tolerances are not 
to be exceeded in the course of time 
by natural growth and warping of the 
material. While natural aging pro 
duces the desired result in the end, 
the time factor involved makes it im 
practicable. Without aging, and where 
extreme accuracy is of vital importance, 
constant checking and reworking may 
be necessary. As an example, aPPing 
plates and surface plates used in 
gage block manufacture stabilized by 
“quick’’ methods have often to be re- 
surfaced every two or three hours. 
In the case of steel, stabilization 
consists of transforming austenite to 
martensite. By ordinary heating and 
quenching methods, only a proportion 
of austenite is changed into stable 
martensite. The transformation can 
then continue over a period of years, 
slowly but inevitably. During that 
period the physical dimensions of that 
piece of steel are subject to variation 
The seasoning and stabilization of 
metals are Lut two of the many indus- 
trial applications of sub-zero tempera- 
ture machines. They are, for example, 
widely used for the shrinking ~ 
they have on metals. Shrink-assembly, 
where the male part of a close fitting 
assembly is chilled and shrunk in size 
for ease of assembly, offers many ad- 
vantages over the conventional meth- 
ods such as heating, pressing or force- 
| fitting. Chilling has no appreciable 
| effect on the parts themselves, other 
than a reduction in physical size, so 
that no additional finishing steps are 
required. Parts can readily be assem- 
bled by hand, to result in a tight fit as 
soon as they return to room tempera 
ture. There is no risk of oxidation, 
as might be present where the female 
part of a tight assembly is heated to 
| expand to fit, and the chilled parts 
are far more easily handled than heated 
ones. 

The normal industrial sub-zero tem- 








Save weight, space; 
increase service life 
with 


The BIG JOE lift truck line is a low-priced 
answer to the loading, unloading, and stacking 
of barrels, boxes, bags, crates, coils, and dies in 


factories, stores, and warehouses. 


These lift trucks are compact, yet powerful, 
lightweight, easily maneuvered by one man. Lift 
mechanism is actuated by small, heavy-duty 
hydraulic unit which transmits power through 
slim, extra-strong Morse Roller Chain to move 
. loaded pallet quickly up to 54” maximum height 
A 5%”-pitch Morse Roller : 1 de : ° 
Chain compounds lifting force or lower it quickly and safely. 
of hydraulic cylinder, transmits ‘ , 
lifting force to loaded pallet in a ’ ——— : 

BIG JOE Lift, above, produced 7 Check into Morse Roller Chains for possible 
by BIG JOE Manufacturing . . a 

Co., Chicago, Illinois. answers to your power transmission needs, too. 
Morse Roller Chains provide you with high- 
capacity power transmission in small area. 
They’re over 99% efficient. They give unusually 
long service life, reduce maintenance costs 
sharply. Complete range of sizes available from 
1” pitch to 21%” pitch. Write for catalog today. 


Toe SP ne wre ey 


oe a ee ee ee ee ee ee ee ee ee ee ee ee 


MORSE 


MECHANICAL 


POWER TRANSMISSION | py r| 


kK Quality, Engineering Service, Long Service Life—which you get in 


unusual degree when you specify Morse Power Transmission Products 


ProoucrTs 


frre wees 
{Sethowmwnead 


MORSE CHAIN COMPANY 
Dept. 580 ° 7601 Central Avenve . Detroit 10, Michigan 








om wane 
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EFFICIENT, 
LOW-COST 
SPROCKET-DRIVE 
employs 

BEAD CHAIN 


PREVENTS 
SLIPPAGE 


Because of its unique characteristics, 
Bead Chain is frequently employed by 
alert designers to make a simple, low- 
cost and highly efficient sprocket drive. 
Ideal for many products, it has been 
proved on business machines, television 
tuners, venetian blinds, etc. Slippage is 
absolutely prevented as each bead fits 
into an individual pocket. 

Just check the qualities you want in a 
drive chain against the qualities offered 
by Bead Chain: It will not kink, bind, 
jam or shrink. It is completely flexible, 
strong, light, rustproof and long-wear- 
ing. Because every bead acts as a uni- 
versal joint, changes in direction of 
pull are easily made. 


SOLVES MANY DESIGN PROBLEMS 
BEAD CHAIN —the chain you think of 
first as an electric light pull is truly “the 
Kinkless Chain of a Thousand Uses” — 
serving many industries and solving a 
wide variety of design problems. It may 
pay you well to check your product for 
opportunities to reduce costs and add 
sales appeal with this unique chain. 

Bead Chain is available in many metals 
and finishes, and in five sizes, from: 


©0000000000000000000 
3/32" 


18-Ib. test to 
R — 


3/8" 165-Ib. test 


The BEAD CHAIN: Mfg. Co. 


92 Mountain Grove St., Bridgeport 5, Conn. 
Menvufacturers of: BEAD CHAIN — the kinkless chain 
of a thousand uses, for fishing tackle, novelty, plumbing, 
electrical, jewelry and industrial products; MULTI- SWAGE 
— the most economical method of producing small tubvior 


ch 


meto! ports for electronic and pp 
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perature of minus 120 F produces a 
contraction of dimension equivalent to 
that obtained by about 200 F rise in 
temperature. Conservative values are 
a shrink of 0.001 in. per in. dia on 
steels; 0.0015 in. per in. dia on brasses 
and bronzes; and 0.002 in. per in. 
dia on aluminum and magnesium 

Where small diameters are involved 
(under 2 in. dia) the reduction in di- 
mensions possible by cold treatment 
may be insufficient and moderate heat- 
ing of the external part of the as- 
sembly is also used. Common methods 
employed are hot oil, hot water or hot 
air blast or, for greater expansion, 
magnetic induction heating. In gen- 
eral, where cold treatment has replaced 
the older methods, greater speed, efh- 
ciency and economy of operation has 
resulted. 

Other fields encompassed by indus- 
trial chilling machines include the 
testing of metals and other materials 
at extremes of low temperature. This 
has been particularly useful for ob- 
taining data on the behavior of rubber, 
plastic and similar parts used on high- 
altitude aircraft. At stratospheric 
heights, such parts may be subjected 
to continual low temperatures of the 
order of minus 20 to minus 100 F. 
It has been found, too, that close fit- 
ting aircraft parts machined in the 
normal manner have failed by seizing 
at high altitudes (low temperatures). 
Such failures have been overcome by 

soaking” the partly finished compo- 
nents at minus 150 F in an industrial 
machine and then finishing to re- 
quired size. These parts then continue 
to function satisfactorily under the 
most adverse conditions 

Sub-zero temperature “soaking” has 
also been found to improve the mag- 
properties of many steels. A 
typical batch of magnet steel chilled 
for a period of 4 hr at minus 120 F, 
subsequently reheated to 300 F, cooled 
and magnetized showed markedly im- 
proved properties to the same steel 
magnetized in the ordinary way with- 
out cold treatment. Sub-zero technique 
has also been extended to other, di- 
verse industries with equal success, 
embracing the fields of chemicals, met- 
allurgy, paint and plastic manufacture. 


not 


Hot Radiography 


Abstracted from “Hot Radiography Cuts 
Inspection Time” by Alexander Gobus, 
Metallurgist, Sam Tour & Co., New York. 
The Welding Engineer, November, 1952. 
INDUSTRIAL X-RAY FILM is vulnerable 
to temperatures higher than 100 F. 
Hence weld metal must be cooled to 
that temperature before radiographs 
can be taken. In the case of heavy 
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Important 


SAVINGS 


to VOLUME users 
of small parts 


thanks to 
MULTI-SW AGE 


If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 


ficing strength or accuracy. 


Typical Applications— 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres. 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4” dia. and to 114” 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


@ 


™ BEAD CHAIN” *Fs. co. 


92 Mountain Grove St., Bridgeport 5, Conn. 
Manufacturers of BEAD CHAIN— the kinkless 
chain of a thousand uses, for pull and retain- 
ing chains and other industrial uses; plumbing, 
electrical, jewelry, fishing tackle and novelty 
products. 
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1,000,000 


INDUSTRIAL ENGINES 


built in CWE year 


It's a new world production record — never 
before accomplished. For 33 years Briccs & 
STRATTON has been establishing a long list of 
firsts. And now, in 1952, another is added. 
Briccs & STRATTON is recognized as the 


pioneer and the leader in its field . . . setting 
new standards, year after year in engineering, 
in design, in engine performance and 

in precision mass production. 


Whether you are a manufacturer, dealer or user 
of gasoline engine powered equipment — you are 
assured of top performance when you specify 
BricGs & STRATTON 4-cycle, single cylinder, 
air-cooled engines. They are the “preferred 
power” value all over the world, 


BRIGGS & STRATTON CORPORATION 
Milwaukee 1, Wisconsin, U.S.A. 


BRIGGS & STRATTON 


Briccs & STRATTON 4-cycle, single cylinder, air-cooled 
engines are available from 94 to 84, hp. — in many 
models and types. They are preferred power for hun- 


a 
a a 
! 
dreds of types of machines, tools and appliances. All are 


backed by a world-wide service organization, factory 
supervised, unequalled in the industry. 





In the automotive field, too, Briggs & Stratton is the recognized leader 


and the world's largest 


producer of locks, keys, and related equipment, 
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WELDMENTS 


CAN SAVE YOU MONEY! 


Acme weldments are replacing castings for leading machinery 


and equipment manufacturers everywhere because they do a 
better job at lower cost. Experienced Acme engineers at 
work with Acme’s complete fabrication facilities can give you 
these same advantages . . . Acme’s new 24-page, illustrated 
booklet shows you why. The Facts about Weldments ana Cast- 
ings tells you what you should know about their relative 
strength, rigidity, vibration, design flexibility, and cost. . . facts 
to help you specify and save. And it’s yours for the asking. . 


ACME 


TANK and WELDING 


BIVISION of THE UNITED TOOL & DIE CO. 
1039 New Britain Ave. ¢ West Hartford 10, Conn. 


© ASME. Qualified Welders 7 National Boord Approved 
® Hartford Steam Boiler Inspection Service © A.P.1. Approved 


® Underwriters Label and Inspection Service © Navy Approved 


Write for yours TODAY! 
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ipe sections and with certain types 
of alloys, this means a long process ot 
post- -weld stress relieving before the 
cooling can even begin. Then, after 
the cool weld has been radiographed, 
several mo-e hours of prehe ating are 


| necessary before welding can be re- 


sumed. 

A new “hot radiographic” technique 
known as the McElroy-McNutt process 
(licensed exclusively to Sam Tour & 
Co., Inc.) offers striking advantages 
when it is ap plied to alloys that would 
otherwise require a post-heat, con 
trolled cooling and preheat cycle for 
each radiographic inspection. As a 
result, the total time required to weld 
pipe joints in high-temperature pip« 
lines is reduced by approximately 55 
percent. 

The new method does not require a 
different type of X-ray film. It uses 
the same film as before, but the film is 
protected by a water-cooled jacket. 
This consists of two hollow semi- 
cylinders hinged to each other at one 
end and fitted with wing-nut fasteners 
at the other. When a radiograph is 
to be taken of a hot pipe weld, the 
jacket is placed between induction coils 
and clamped around the pipe. Water 
is allowed to circulate for several min- 


Hours Required to Weld 
17-in. Steel Alloy Steam Pipe 





Conventional Radiography 
Preheat 
Weld first } in. (5 passes 


Postheat and cool.. 
Radiograph and develop film 
Preheat . 


Weld to 1} in. (14 passes) 
Postheat and cool...... 
Radiograph and develop film 
Preheat coses ° . 
Finish welding 


Postheat and cool... 
Grind overlay . 
Final radiography . 


Total hours 





Hot Radiography 


Preheat 
Weld first } in. (5 passes 
Hot radiography 

Weld to 1} in. (14 passes) 
Hot radiography 

Finish welding 

Grind overlay 


Final hot radiography 
Postheat 


Total hours.. 








TYPES OF WIRE AND STRIPPING METHODS 
Method of Stripping 


Type of Winding Glass HNC 
Motor Stators x x 
. 
x 


Wound Armatures 
Wire sizes 
8-20 AWG 


Wound Armatures 
Wire sizes 
21-30 AWG 


Wound Armatures 
Wire sizes 
31-40 AWG 


*HNC 
Form. °*HNC 
Cotton PE HF 


Type of Paper 
Winding DCC Glass 
Transformers . » x x x 
(large) x x 
a x 
Solenoids 
(large) 


Transformers 
(small) 
& 
Solenoids 
(small) x x 
x x 


*Celen = Celename! 
HF = Formvar 


*Nylen = Nylename! 
EC == Enamel Cotion 


Het Selder:—This method is well adapted in many applications 
for removing Nylclad or Formvar films with or without nylon or 
celanese textile covering. The leads are tinned and ready to solder 
after this operation. Sizes 21 to 30 AWG represent a range that 
is best adapted for this method. The high surface tension and tem- 
perature of the hot solder, the tendency for the solder to amalgam- 
ate and reduce the size or embrittle fine wire leads usually limits 
the usefulness of this method to the intermediate wire sizes shown. 

A 50-50 lead-tin solder bath is used generally, at a temperature 
of approximately 500°C or higher. The tin percentage, after the 
bath has been used for sometime, will decrease. Tin additions 
must be made therefore from time to time as dictated by experience. 

Some formulations of Formvar films are not uniformly removed 
by the hot solder method and erratic results sometimes are en- 
countered. Formvar nylon combination coatings such as Nylclad 
can be removed consistently. 


Brushing:—For large wire sizes with insulations such as cotton 
glass (with or without plain enamel, Formvar, Nyiclad), Formvar, 
Nylclad, plain enamel, revolving steel wire brushes are in general 
use for stripping apparatus leads. 

For finer film coated wire, glass fibre brushes are being increas- 
ingly used. In the case of fine wires, steel wire brushes tend to 
scratch the copper and embrittle the leads whereas glass fibre 
brushes remove the insulation with a burnishing action and have 
practically no injurious effect on the copper itself. 


Burning:—Equipment has been developed and is being used espe- 
cially for stripping wound motor armature leads that first removed 
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Formvar-Cotton PE HF 


*Nylen 
*Celen 


Brushing 

Brushing & Burning 
Welding 
Chemicals 
Scraping 

Brushing 

Burning & Brushing 
Chemicals 
Scraping 

Brushing 

Burning 

Hot Solder 
Chemicals 
Brushing 

Burning 

Chemicals 

Sanding 


Nylon Nylon 
q Cel 





Method of 
Stripping 


Over 
HF-°HNC HF-°HNC 


Over *Nylen 
*Celen 


. Brushing 

. Burning & Brushing 
. Welding 

. Hot Solder 


. Scraping 


. Brushing 
. Burning & Brushing 
. Hot Solder 
4. Soldering lron 
5. Chemicals 
6. Scraping or Sanding 


° HNC = Nylclad a Formvar-Nylon coated wire 
PE= Plain Enameled Wire, Beldanomel 


1 
2 
3 
4 
5. Chemicals 
6. 
1 
2 
3 


the insulation by burning. Copper oxide thus formed is next re- 
moved by brushing. 


Welding:—Lead wires and cuil leads frequently are welded. A small 
high-temperature gas flame is applied to heat the spliced lead to 
a temperature that just melts the copper. This method is used 
extensively for medium and large motor stator coils. In this opera- 
tion, of course, all the film coating and textile is burned off. 


Chemicals:—There are many Proprietary compounds in general 
use for stripping film-coated magnet wire. They have one property 
in common. All are evil smelling and injurious to the skin. Care 
must be exercised therefore in handling these materials, and for 
some the use of a ventilated enclosure or hood is mandatory. 
Soldering Iron and low-temperature solder pots:—Celenamel and nylon 
film-coated wires are in general use, particularly in the radio and 
television industry. Both materials being thermoplastic can be 
removed by using a rosin alcohol flux and the application of a 
soldering iron, or dipping in 650°F lead-tin solder. 
Reprints of this table for shop 
use available on request. 


BELDEN MANUFACTURING CO. 
4691 West Van Buren Street, Chicago 44, Illinois 





Exceptional qualities of 
“JOHN CRANE” TEFLON 
make it highly desirable for 
a wide range of equipment 
and parts lines. Manufacturers 
of precision equipment and com- 
ponent parts cannot overlook 

remarkable electrical, thermal, me- 
chanical and anti-corrosive advan- 
tages. Note Teflon’s outstanding 
properties and characteristics. 


#DuPont Trade-mork 
for tetraflouro- 
ethylene resin 


em  aaa 
’ os 
than 0.0005 over ff wenpenees 
the entire spectrum bi Resists all chemical 
from 60 cycles to iir™ liquids and gases 
30,000 megacycles, a@ Li except molten al- 
with a dielectric kali metals and 
tow power factor constant of be- Corrosion resistont §~Auorine and chlor- 
high dielectric strength + eon ?2.00and2.05 ine trifluoride-No detectable changes 
* Short-time dielectricstrengthsfrom in properties over l-year outdoor 
1,000 to 2,000 v., per mil in thickness weather test * Zero water 
of 5-12 mils * High resistance to sur- absorption. 
face arc * Volume resistivity greater 
than 1015 ohm-cm « Surface resis- rm 24:0"8 TYPICAL 


tivity drops to only 1013 ohms at Vf aby! ~_ APPLICATIONS: 
100 percent relative humidity. [Ro Y// Q r bh i 
hy of, or such applica- 


J THERMAL AND NG >) tions, as vhf, uhf, 
4, MECHANICAL PROPERTIES: YY ~(-Y or high voltage— 
“A Tensile strength +“ high temperature 
1,500 to 2,500 psi. Typicol Application ingylator forms, 


Is 


A VY at77 deg.F. °* _ heat-resistant linings, oil and fire- 
Outstonding Durometer hard- wall seals, gaskets, valve discs or 
thermal characteristics ness 55to70*Stiff- seats, packings, flexible bellows, dia- 
ness 60,000 psi. at 77 deg. E-Friction phragms, slot liners, heat sealer jaws 
coefficient against polished steel (stat- and dough rollers. Let our engineers 
ic) .09—.12.* Remains flexibledown fit JOHN CRANE’TEFLON to your 
to —94°F. Serviceable up to+482°F. specific needs. 


“JOHN CRANE” TEFLON parts can be manufactured to your specifications. Investigate now. 
* Let us know your requirements. Send for our 12-page illustrated catalog. 
Crane Packing Company, Dept. PE, 1845 Cuyler Ave., Chicago 13, lil. 


CRANE PACKING, COMPANY 


| 
J 


| 
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utes before the film holders are fast- 
ened into place and the film exposed. 
Welding is continued as soon as the 
exposure is completed. 

The whole operation is con nducted 
at preheat temperature, and welding 
need he interrupted for only 30 min to 
an hour, depending on the thickness 
of the weld and the cxposure time 
required. 

The table shown above compare the 
old and new techniques. In cach case, 
radiographs were taken at two inter- 
mediate positions. The first set was 
taken after 3 in. of weld metal had 
been deposited; the second set after 
13 in. The reason why the amounts 
of deposit differ is that flaws are 
most likely to occur near the root of 
a weld so that early inspection is ad- 
visable. A final radiographic inspec- 
tion was made after all welding had 
been completed. 

Raised sides on the jacket help to 
maintain an even temperature distribu- 
tion along the surface and also provide 
a snug resting place for the film 
holders. These are held in place with 
heavy rubber bands. 

The radioactive material is held at 
the center of the pipe by a special jig. 
The arm of the jig fits through an 
opening near the weld. When the 
joint is completed, a plug of the same 
alloy as the pipe is screwed into the 
opening and welded to the outer pipe 
surface. 

The use of the cooling jacket in- 
creases the distance between gamma- 
ray source and film by approximately 
4 in.; it also introduces two thin sec- 
tions of steel before the film and adds 
a layer of water that must be pene- 
trated by the radiation. None of these 
factors has had observable effect upon 
the radiographs. Penetrameter sensi- 
tivity with the new method is at least 
two percent. This accuracy is equal 
to that of the conventional method 
and is easily within the requirements 
of the ASME Power Boiler Code 
(Paragraph P 162). 

The principles of the new process 
have been used with similar time- 
saving results on welding jobs other 
than pipe. Special cooling fixtures can 
be designed for surfaces that are not 
cylindrical. 


Sprayed and Sintered Parts 


Abstracted from “Spray and Sinter to 
Make High Temperature A!loy Parts,” by 
J. E. Cline, R. T. Thurston and John 
Wulff, Dept. of Metallurgy, Massachusetts 
Institute of Technology, The Machinist, 
May 10, 1952. 


METAL-SPRAYING, heretofore used al 
most entirely for coating and surfac- 
ing, can be considered as a forming 
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Barrels roll smoothly on this storage-rack maze—on 
a million feet of Bethlehem Cold-Formed Shapes! We 
fabricated sturdy 13-gage steel for the job, a new 
warehouse near Philadelphia, and cut the shapes in 
lengths up to 25 ft. 

Storage racks are only one example of the growing 
variety of parts and products made from Bethlehem 
Cold-Formed Shapes. Manufacturers in widely sepa- 
rated fields are continually coming up with new ways 
of using these versatile shapes to good advantage. 

Bethlehem Cold-Formed Shapes are made from 
steel sheets, strip or plates. Users like their uniform 
thickness, excellent strength-weight ratio, and rela- 
tively scale-free surface. What's more, Cold-Formed 
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miles of Cold-Formed: Shapes 


Shapes mean lower fabricating costs because they 
handle, weld and assemble so readily. We make them 
on presses, brakes or rolls in all gages from 5 to 24. 

In analyzing your shop operations, perhaps you'll 
find a new use for Cold-Formed Shapes. Bethlehem 
engineers have the skill and experience to turn your 


idea into a practical and economical product. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Cagst 
Stee! Corporation. Export Distributor: Bethlehem Stee! Export Corporation 


gETHLEHEY 
iaie 





Even though it weighs a ton, when the oil circuit breaker on 
Westinghouse “Unitized” Heavy Duty Switchgear is re- 
moved periodically for inspection, it’s only a one-man job. 
A power-elevating mechanism lowers the breaker onto a hand 
truck and lifts it back to operating position in about 3 
minutes. 

Heart of the elevating device is a motor-driven Winsmith 

Helical Gear Speed Reducer, with an input of % hp at 1725 
rpm and a reduction ratio of 9.5 to 1, which operates 4 
shaft-connected screw-lifts via a drive chain. Like all com- 
ponents of 100% standardized Westinghouse Switchgear, the 
Winsmith reducer is itself a product of complete standard- 
ization. 
Whether your power transmission requirements are inter- 
mittent like this switchgear, or continuous ... heavy duty or 
light . .. Winsmith is the only name in speed reducers you 
need remember. Standardized worm, helical and patented 
differential gear units are available to serve your specific 
needs throughout the 1/100 to 85 hp range, in ratios from 
1.1:1 to 50,000:1. Request Catalog 148 for details. 


WINSMITH, INC. 
111 Eaton Street 
Springville (Erie County), N. Y. 


wOte 
Pd % 
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technique for large objects, beyond 
the practical limits of powder-metal 
tooling and presses. “Spray metal 
lurgy” is a form of powder metallurgy, 
except that plastic metal particles are 
shaped by force of impact rather than 
ordinary mechanical compaction. Most 
metals, except certain tungsten alloys, 
may be sprayed by the available 
methods. 

Thin-walled bodies of rotational 
symmetry impossible or impractical to 
form by powder metallurgy, casting, 
forging, or machining from the solid 
can be produced by metal spraying, 
followed by sintering in a reducing 
atmosphere. Maximum density is im- 
perative to achieve optimum mechan- 
ical properties. Porosity and oxide 
content of an as-sprayed body deter 
mine its usefulness. However densifi 
cation and removal of oxides are much 
rn if a liquid metallic phase of 
sufficient quantity is formed during 
sintering. At present, it is difficult, if 
not impossible, to achieve bulk density 
with pure metals. Total removal of 
oxide by hydrogen reduction is hin 
dered by the difficult removal of en 
trapped water vapor in the later sinter 
ing stages. 

It is also possible to spray and sinter 
certain shapes of nonrotational sym- 
metry, but shrinkage cracks occur read- 
ily, unless sufficient liquid phase is 
formed before appreciable | er Sag 
tion takes place. In this respect, stresses 
developed during the shrinkage of de- 
posits on flat surfaces will either peel 
or crack the deposit. They may even 
occur during spraying of thicker de- 
posits on plane surfaces. 


Spray Process 


Drawn wire or cast rod of the metal 
or alloy to be sprayed is fed through 
the center of an oxyacetylene flame by 
a gear train driven by an air turbine. 
The metal, upon melting, is atomized 
by a compressed-air blast which sur- 
rounds the flame. The sprayed metal 
particles still are at their melting point 
when they reach the object being 
metallized. (This was determined in 
experiments performed as a prelimi- 
nary to this project). Upon impact 
the particles readily collapse; assume 
the contour of the surface they strike, 
roughly resembling a random stack of 
miniature flapjacks that overlap cach 
other in varying degrees. Controlled 
spraying “knits” the various stacks and 
result in the desired shape. 

Mandrels are made of graphite tubes 
fitted over steel shafts and slightly 
roughened to cause the particles to 
stick. Graphite mandrels are seldom 
satisfactory for any but cylindrical 
shapes. It is very difficult to get 
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sprayed particles to stick on flat graph- 
ite surfaces 

For most cylindrical parts, graphite 
mandrels are provided with draft to 
permit pressing the part off the man- 
drel after forming. Prior to sintering 
the part is removed from the mandrel 
by pressing, or by machining out the 
mandrel if the internal configuration 
prevents the use of draft. A high- 
temperature ceramic cylinder is in- 
serted into the part to prevent it from 
collapsing at the high sintering tem- 
perature. This ceramic cylinder must 
be a good fit, conforming closely to 
the sprayed part shane. Cylinders are 
readily removed after sintering. 

National Carbon Co. AGX graphite b p t 
sleeves were fitted to 3 in tia por F r O m J et B Oo m e r .@ | r S 
shafts to serve as the mandrels. This 
material has excellent machinability 
and a good, smooth finish is readily to G as Ra n g e B Ur 
obtained. After the graphite sleeve 
has been machined to 1.125 in. dia, 
the assembly was rotated in a lathe MUELLER BRASS co. 
and sprayed with a coating of metal, 
using a 3 in. dia metal wire or rod 
and a Metco style spray gun. Acety- . ° 
lene was used in shinies with Al uminum Fo r g in g S S a 
oxygen and compressed air 

Many factors determine the proper . . . h ° 
distance for any given job. These W el g h t S ave F inisnin g 
things include: material, gun-size, air / 
pressure, temperature, and feed rate. 








Ideal distance should be calculated to an d p ro Vi d e th e S am 


suit cach new job. 
After spraying, the metal coating 
was dry ground to 1.155 in. with a S g 1 as Steel 
high spec d toolpost grinder, to leave a tr e€ n t 
0.015 in. wall sleeve. The steel shaft 


If weight and strength are important factors in your prodgct, 


Table I—For nickel, bursting strength ia- then Mueller Brass Co. forged aluminum parts may be your 


creases as the theoretical density; both are best bet. Mueller aluminum forgings weigh only 3 as much 
inversely proportional to amount of oxide 





as steel, yet they ore approximately as strong. They ma 





Ouyeen Bursting Deasiey parts for many applications and they ore particularly desirable jas 
percent Strength (percent) 
(psi) theo. f - ‘ , 

—— reduce vibration and bearing loads, thus causing less 


parts for high speed rotating and oscillating machines because} they 





9 400 1 other parts. They possess good dimensional stability jand 





10,600 2 retain their mechanical properties at high speeds jand 
11,100 
reasonable temperatures. The smooth, bright 





surfaces save machining time and eliminate costly finishing. 
Mueller Brass Co. can forge aluminum parts to your specificati 


Table II—As-sprayed strength of Vital- in any practical size and shape from any of the standard 
lium and Hastelloy C deposits was fairly 
good. These were sprayed from labora- 
tory-made rod .. . 


or special alloys. Write us today for complete information. 





| Bursting 
Strength 
| (psi) 


Vitallium ....| 20,000 


CMA469 (60% Ci, 2505 Mo) MUELLER BRASS CO. 


15% Fe) oad PORT HURON 17, MICHIGAN 
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Send for Nicholson 


FLOAT BULLETIN 650 
A 


Complete Data on Welded Floats; Diagrams, 
Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for 
specifiers of welded floats. Nicholson 
furnishes any type for external or inter- 
nal pressures; in stainless steel, Monel, 
chromium, cadmium or copper - p'ated 


steel. Sizes, 2” to 14” diam., press. to 
4800 Ibs.; standard or special connec- 
tions. Quick delivery on many sizes and 
shapes. Nicholson floats are standard 
with hundreds of manufacturers. 








NICHOLSON Fu 


TRAPS:VALVES: FLOATS 
200 OREGON ST. WILKES-BARRE, PA. 





with 
“custom” 
precision 


Orders for Sewall Stock Sprockets carry the 
assurance of complete interchangeability 
and satisfactory performance. Wide range 
of sizes. Send for the Sewall Catalog. 


Prompt quotations on your requirements 
of special gears and sprockets. 





E. B. SEWALL MANUFACTURING 


707 Raymond Ave. + S$ 





.¢ aul 14, Minnesota 


° 
Sewall Gears 
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Table II — Strength of Vitallium and 
Hastelloy C is doubled with 1 hr sinter at 
1,300-1,325 C; strength of CM-469 gains 
50 percent :.. 





Bursting] Density 
Strength} (percent) 
psi theo. 


Sintering 
Treatment 


lhr @ 42.000 
1,325C } 


Vitallium 
Hastelloy C.| 44,000 


CM-469 14.030 





Table 1V—Molybdenum deposit strength 
was increased when a nickel liquid phase 
increased density. However, 6.0 percent 
nickel gave 100 percent density but set up 
brittle intergranular delta phase; lowered 
strength ... 





| 
Sintering | Bursting! Density 
Composition | Treatment | Strength|(percent) 
| (1375 C) | (psi) | theo. 
i 


13,25 
21,000 
8 ,000 


lhr 
1 hr 
1 he 


95 1 
100.0 





Table V—With 1 hr hydrogen sinter ar 
1,350 C, strength of nickel tripled. Al- 
though density was increased only 4 per- 
cent, oxide was reduced . . . 





Bursting | 
Strength | 
(psi 


Sintering 
Treatment 
(1350 C 


Density 
(percent 
theo 


15 min 23,800 
30 min 24,150 
60 min 30 ,000 
480 min 34,000 





was pressed out and a cylinder 2 in. 
long was removed from the center 
portion of the spray coat. The graphite 
was removed from the 2 in. section of 
sprayed metal and the internal surface 
paper polished. This piece, as-sprayed, 
was then hydrostatically tested for 
bursting strength. 
Many different alloys were sprayed 
successfully. Among these metals were 
| Vitallium, which was sprayed from 
hot-swaged rod, and Hastelloy C and 
CM-469, which were sprayed from 
as-cast rod prepared in the laboratory. 
Melts of the last two alloys were mad 
in a 5 lb high-frequency induction 
furnace. Molten metal was drawn from 
the crucible by vacuum into Vycor glass 
tubes, producing rods approximately 
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fH O-7 jy TIME TOTALIZER 
‘CUMCT NE MODEL ET 


better than 


0.02 of 1% 


accuracy 


Designed to the most exacting specifications for such POSITIVE ACTION CLUTCH 
applications as timing operations in industrial labo- WITH DIFFERENTIAL GEAR 
ratories or for measurement processes in the chemical oe ee 
and metals industries. Incorporates new principle of 

differential clutching that prevents slippage and over - 

run ond insures unusually high accuracy and depend- 

able performance. 


FEATURES 


@ High Accuracy... Better than 0.02 of 1% of 
full scale reading. 

e Positive Clutching ...Differential gear clutch 
provides positive action. No friction 
element to slip or wear. Accuracy fur- 
ther improved by clutching at a high- 
speed part of the gear train. 

& Extra Strength Motor...High torque motor 
insures adequate reserve for adverse 
operating conditions. 

& Easy-to-Read Dial. .. Large sweep hand 
permits extremely precise readings. 

“e Compact Size ... Takes up minimum space 
on crowded panels... ideal for port- 
able or airborne equipment. 

= Military Specifications . .. Models available 
to meet exacting specifications as to 
shock, vibration, temperature, etc. 


the R. W. CRAMER CO., INC. 


Box No. 7, Centerbrook, Conn. 


Please send complete information about (Please check) 
the ET Time Totalizer. a 
Send copy of General Bulletin on 

Synchronous Timing Motors and Electric Timers 


NAME; ___ 
Address: - 





6CR53R 
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Now you can readily design your Electronic Equipment 
for antstsed PLUG-IN UNIT CONSTRUCTION 


New free Alden Handbook simplifies plug-in 
unit design. Presents complete line of basic 
components of tremendous flexibility for 
adapting your equipment to plug-in construc- 
non. 


1. Unitize your circuitry in compact = 


planes using Alden Terminal Card 
System. 


PRE PUNCHED 
MTG. CARD® TERMINALS 


making complete units ready for housin 


Alden Terminals, are held ready for soldering. 


Make your circuits neat accessible plug-in 
mounting in Alden “20” Package or 


_ units b 
- Basie 
¢ 


ALDEN 
20 

| da dum, PACKAGE 
=" y 


ALDEN BASIC 
CHASSIS 


hassis. DY 


Alden components provide standard plug-io or slide-in housings — with 


spares, your circuits become units replaceable in 30 seconds. 


3. 


MINIATURE 
TEST JACK 


4 


MINIATURE 
INDICATING 
FUSE HOLDER 


. 
Oo 
. 

Back Connectors. 

BACK CONNECTORS & UNIT CABLE 
Alden Back Connectors give accemble color coded 
check pornt for all incoming outgoing chassis 

am be built iato Unit Cables that inter 


connect berween chassis and are instantly replace 
able with spares. 


» MAIN ST., BROCKTON 64. MASS. 


NAAM TEES Praooucts Co. 


Th 7) 


MINIATURE 4, * ea wineg .,oARR MTG a 


You can use Alden Terminal Mounting Card with Alden Miniatare Ter- 
munals, Jumper Scrip and Sockets saked to accommodate any circuitry — 
Components snap into unique 


Sl 


Monitor your plug-in units with ALDEN SENS- 
ING ELEMENTS that spot trouble instantly. 


Pg INDIC TING ag” 


Get fool-proof unit interconnections and acces- 
sible check points with Alden Unit Cable and 


venous 
SIZES 


-~. 


REQUEST FREE | 
“ALDEN 
HANDBOOK’ 


Here's the story on 
“PAN-I-LITE” —ideal monitor 
to indicate circuit condition 


PAT. PEND 


ichly replece 
ieee 
rag Fg Pa 
instantly replece- 
Trice with unbrechable 
spores. 


The panel lights you've used — were bulbs 
easy to replace? Were spares durable and 
always on hand? Did the user have to call a 
service man to replace a light? Was it hard to 
find panel room to build in the lights you 
wanted? Did your equipment look like a 
Christmas tree, with a confusing glare of lights? 

At last — here's a Pan-i-Lite so well thought 
out you need never use any other You know 
a dead light means danger Pan-i-Lite’s |-piece 
bulb-and-lens 1s so easily replaceable, it's never 
neglected. Spares are unbreakable, easily kept 
in kit, vest pocket, or taped right un a recess of 
equipment. Instantly replaceable. Glow like 
a red hot poker, yet never with glare that gives 
false signal Tiny Pan--Lites punch into a 

348” drill hole, take about 42” behind panel, 
mount on centers 44” apart, allowing 900 
Lites per sq ft. of panel 

Now you can use indicator lights wherever 
needed Avoid hazard of dead light, because 
bulb replacement instant, easy, by anyone. 
For ALL indicator needs, standardize on Pan- 
i-Lite, the light that really makes sense! 
Send for Samples of 3 Pan-i-Lites with 4 


brilliant color replacement bulbs. 
Laboratory Work Kit #33, price $6.00. 


(or SEND $1.00 FOR DEMONSTRATOR 


| Engineering Abstracts continued 
12 in. long. After solidification the 
glass was removed and the short 
lengths welded together, using atomic 
hydrogen into lengths of 5 ft or more. 
Properties of some sprayed and sin- 
tered metals are listed in the included 
tables 


High Temperature 
Non-Critical Materials 


Materials 
Mechani- 


Abstracted from “Non-Critical 
for High Temperature Work.” 
cal World, September, 1952. 
WITH THE DEMAND FOR METALS to 
withstand operation temperatures well 
in excess of 1,000 F a whole new range 
ot alloy steels have been produced, 
them containing great a 
proportion of alloying metals that the 
amount of iron remaining is less than 
one-half. 

These high temperature steels are 
generally called special service alloys 
or super alloys —alloys rather than 
steels the high content of 
metals other than iron itself. Unfor 
tunately the alloying metals commonly 
employed—cobalt, 
and tungsten, are 


some ol so 


because of 


columbium, nickel 


all ‘critical’ mate 


rials. 


The supply position of high alloy 
steels threatened to reach such a critical 
state that something had to be done 
about it. Other alloying metals were 
tried, but those which give the best 
results were just as difficult to come 
by as the materials they were intended 
to replace. Then came the idea of air 
cooling hot jet parts and 
reducing the operating temperatures to 
a figure compatible with the 
lower alloys. This trend in design is 
now most marked, both England 
and America and promises to go a 
long way towards easing, if not solv 
ing, the material supply position. 

In other applications quite a differ 
ent line has been taken, with 
greater success Here metals have been 
replaced by non-metallic refractory ma 
terials—not ordinary ceramic refrac 
tories but bonded silicon carbide 
high strength and amazing heat re- 
sistant properties. Whereas even the 
best of heat resisting steels begin to 
soften at around 1,500 F, bonded sili- 
con carbide retains its strength prop 
erties at temperatures in excess of 
3,000 F or temperatures where metals 
would have melted. 

Probably one of the most outstanding 
examples of the use of bonded silicon 
carbide to replace metals is in the liner 
and throat of uncooled rocket motors 
Here, it is estimated, working tempera 
tures may exceed 5,000 F for short 
periods. During actual operation, a 


¥ 


* SINCE 1926 * im the Spahioniogs docign and nfs. of pempeice eperetors, sa hrdraulic accessories. 


Designed for high efficiency— en oe m 
for the packaging and print- 
ing machine fields. Rigorous 
on-job tests prove Kraissl 
pumps are the economy an- 
swer to your vacuum and air- 
under-pressure problems. Ex- 
clusive Kraiss! design assures 
you maximum performance— 
and lower costs. Compact 
and lightweight—with ex- 
ceptionally large capacities 
for size; force-feed lubrication 
system gives continuous 
heavy-duty service. 


use ol 


in 


even 


FREE! 

Bulletin A-1289 gives 
you complete data 
on Kraissl Rotary Air : . 
Pumps. Write for it Features of Kraiss! Class 25 Air Pumps 
today. 


* Run at direct motor speeds—but not 
limited to motor operations 


Integrated oil-air filter available 


e 


if ee have any special gotioms 
—if you need any detailed in- : : 
formation—please write us fully. Forced-feed lubrication system 
You will receive a prompt and Compact and lightweight 

detailed reply. ° 


High capacities 
= 


: e 
grd ty Saad 
Se tc 


oes 


+ Williams Ave., Hackensack, N. J. 
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@ Outside diameter of tubes and rods 
as small as .062” diameter centerless 
ground to tolerance of + .0001”. 


@ Rods free of camber for precision 
shafts. 


@ Rods and tubes centerless polished to 
5 micro inch RMS finish $/- 


@ Cylindrical parts ground both inside 
and outside to diameter tolerance of 
+ 0005” with concentricity of .001” 
TIR. Sizes up to 842” O.D. by 24” long 
are available. 


@ Holes as small as .187” diameter can 
be economically lapped to tolerance of 
+,.001”. 


@ Plates and discs up to 50 square 
inches can be precision ground. Fiat 
parts up to 4 square inch area are 
ground flat and parallel simultaneously 
on two sides; flat within .0002”, parallel 
within .0005”, and thickness tolerance 
.001” is practical. 


@ Parts lapped flat within a few light 
bands. Special parts have been lapped 
to .008” thickness. 


As a rule of thumb: On critical dimen- 
sions which lend themselves to grinding, 
AlSiMag ceramics can be furnished with 
the accuracy of comparable precision 
metal parts. AlSiMag ceramics are more 
wear resistant than steel and, in many 
designs, can be manufactured to ciose 
tolerances at iower cost. 


AVAILABLE IN 


HESIMATG: 


CUSTOM MADE TECHNICAL CERAMICS 


Each year we have added more equipment and ceramics. We like difficult and complicated problems. 
gained more skill and experience in grinding AlSiMag If you have a tough one, send it to us. We'll tackle it. 


es 
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Poke 
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i. 


eus" 


aren Tape 
dispenser 


13 TWIN CITY CASTINGS USED 
IN TYPE “M"’ BOX SEALER 











Here was a job that called for more than accurate 
dies and close-tolerance castings. It called for co- 
operation between designer and die caster . . . the 
kind of cooperation so important to creative manu- 
facture. - 

Result: an extremely successful manually operated 
box sealer fot use with Scotch brand cellophane 
tape. The unit is built by Specialty Manufacturing 
Company for Minnesota Mining and Manufacturing 
Co., manufacturers of Scotch tape. The dispenser 
contains 13 zinc die castings from complex main 
frame to small trip-pin arm . . . all Twén City die 
castings and Twin City-built dies. 

If you have a particular die casting job, large or 
small, that calls for “cooperation” with your die 
caster... contact Twin City. Hundreds of manufac- 
turers have found that it pays. 


TWIN CITY DIE CASTINGS CO. 


3350 TAUMAGE AVENUE-S.E. + MINNEAPOLIS 14, MINN. 


IZ 
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rocket motor will burn four tons of 
fuel in a matter of one minute. But 
very few metals will stand up to such 
heat even for that short time. Metallic 
liners and throats have, in fact, needed 
replacing after every single run. The 
same components made of bonded 
silicon carbide have a considerably en- 
hanced life. The non-metallic refrac- 
tory used in this case is actually cheaper 
and certainly avoids the use of any 
material in short supply. 

In less spectacular fields, too, silicon 
carbide refractory material is replacing 
special service alloys where heat re- 
sistance is a primary factor. Bonded 
silicon carbide is not just a substitute 
material. It was first tried as that, but 
proved to have superior properties in 
so many cases that it is now more often 
than not a ‘first choice” material for 
such jobs. Overall savings in nickel 
and chromium, main constituents of 
the general purpose heat resisting al- 
loys, should not be inconsiderable once 
the full possibilities of bonded silicon 
carbide are realized and exploited 

As far as the metals situation is 
concerned, however, further relief in 
critical materials is foreshadowed by 
the increasing application of low alloy 
steels to do jobs formerly considered 
only feasible with high alloys. 

Broadly speaking, engineers have 
kept off using low alloy steels for 
high temperature work since the avail- 
able strength figures at such tempera- 
tures showed correspondingly low re- 
sults. These data, however, invariably 
referred to annealed material. By vary- 
ing the heat treatment a considerable 
increase of high temperature strength 
is possible. Higher solution tempera- 
tures (around 2,000 F) and high nor 
malizing temperatures have produced 
low allcy steels (e.g. 0.3 carbon; 0.6 
manganese; 0.7 silicon; 1.25 chro 
mium; 0.5 molybdenu.a; 0.25 vana- 
dium) with a rupture strength in ex- 
cess ‘of 60,000 psi at 1,000 F with a 
fracture time of 1,000 hours. 

There is still a lot to be found out 
as regards the best method of heat 
treatment of low alloy steels for best 
“hot” strength. Very high normaliz- 
ing temperatures tend to produce a 
material which is brittle at around 
1,100 F showing elongations to frac- 
ture of 1.0 percent or less. Optimum 
normalizing temperature wiil vary with 
the exact composition of the material, 
but a temperature around 1,800 F, 
followed by tempering to between 300 
and 350 Brinell is generally capable 
of giving an elongation to fracture in 
the region of 5.0 percent, which is 
adequate for most purposes for which 
such steels are intended. Some typical 
figures are summarized in Table I, 
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KOHLER PRECISION CONTROLS 


e Aircraft 


e Industrial 
e Automotive 


Kohler Co. is a leading supplier of pre- 
cision controls, including pneumatic, 
hydraulic, fuel valves and fittings, to 
manufacturers of jet engines, military, 
commercial and private aircraft, agricul- 
tural and industrial test equipment and 


Diesel engines. 


Kohler Co., 


Facilities for forging, die casting, machin- 
ing, anodizing, are maintained all in one 
plant—with an experienced organization 
skilled in precision workmanship. 

Our engineers develop, for volume pro- 
duction, controls to specification. Write 
for illustrated booklet. 


Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES + HEATING EQUIPMENT 


Product Engineering — February, 1953 


* ELECTRIC PLANTS 


» AIR-COOLED ENGINES + PRECISION CONTROLS 
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TABLE I—Low Alloy Steels 





—— . . 
weTAl MAR, S! Cr Mo \ 


Sonme E x PAN DE D 5 1.30 0.50 0.25 0.67 Ti 


0.04 B 
0.60 29 0.54 041 
0.60 34 0.54 0.80 


0.62 0.63 0.79 O55 W 
0.71 2 0.51 0.77 O48 W 


0.68 36 104 0.31 O82 Ti 


0.86 3 0.55 0.43 W 
0.0015 B 


O68 


R ipture 
characteristics 


at 1,100 F 


Elonga 
tion 
Tem percent 
pered Strength to 
at F psi fracture 


THEY ACTUALLY REDUCE \ ,200 20,000 10 
THE COST OF THIS ‘2, , 100 ,000 10 


750 , 200 000 10 
EXHAUST SHIELD 95 200 000 5 


; , 200 000 ( 
the diamond pattern 200 3? 000 f 


“'stretches’’ the metal, 3 1], , 200 34,500 5 
makes it go further : 200 500 l 
200 31,000 10 
275 32,000 1 
, 250 34,500 lf 
air has free access for 250 ; 500 
cooling ,250 38 ,000 
Manufactured of '/," 18 gauge PENMETAL by Toledo pore 38 , 000 

Pressed Steel Company for GMC Truck & Coach Company 


MN bho hh 
> tw 


a 


the driver is protected 
from burns 


and you have an attrac- 
tive product! 


based on data obtained by the Steel 
and Tube Div. of the Timken Roller 
Bearing Co. of Canton, Ohio 
Most of the British low alloy steels 
developed for high temperature appli 
cation employ a proportion of colum 
bium (under 1.0 percent) and higher 
than normal solution temperatures in 
either the normalizing or quenching 
treatment. Rupture strength values for 
1,000 hr at 1,100 F are then of the 
order of 40,000 to 45,000 psi. On 
this basis it seems feasible to adopt 
similar low alloy steels for high stress 
between 1,000 and 1,100 F, provided 
the life of that particular component 
need only be relatively short. These 
: ; alloys certainly meet the other main 
For more information, me ee : pon , 
weite fer Free Bulletin E440 requirement of a “substitute” material 
in that only the minimum of critical 


PENN METAL COMPANY, INC. elements is employed. Total alloy 

content is usually under 2.0 percent. 

GENERAL SALES OFFICES ° 205 East 42nd Street, New York 17, N. Y, Maximum high temperature strength 

is obtained through simple heat treat- 
ment. 
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Taylor’s Solution 
Same as Newton's 


To the Editor 


On page 217 in the December 1952 
issue of Product Engineering under the 
heading of “Using Taylor's Series to 
Solve Spiral Gear Problems” by 
Harold M. Durham, the solution of 
a trigonometric equation is shown. 
This solution is the same as Newton's 
method although the derivation is 
sometimes quite different It 
that engineers in general are not too 
well acquainted with the generalized 
method. The method applies to cubic 
and higher degree equations and also 
to trigonometric, exponential and loga- 
rithmic equations. Newton's method 
was explained in Product Engineering 
for August 1932 under the title ‘‘Solv- 
ing Higher Degree Equations” by 
Norman W. Wickstrand. 

Newton’s method can also be found 
in several textbooks on applied mathe- 
matics, for example: 

Higher Mathematics for Engineers 
and Physicists by I. S. & E. S. Sokol- 
nikoff page 97 and Methods of Ad- 
vanced Calculus by Philip Franklin 
page 26—NorMAN M. WICKSTRAND, 

Bristol, Conn 


seems 


Improvement on Taylor 
Series Solution 


To the Editor: 

On page 217 of the December issue 
of Product Engineering is a calcula- 
tion of a pair of Spiral Gears by Mr 
Harold M. Durham. Mr. Durham has 
used the Taylor Series for correcting 
an approximate solution 

However, I believe that this can be 
done much simpler with a different 
graphical solution. This solution is 
credited to Mr. J. K. Olsen, and 
was originally published in Product 
Engineering. 

Two circles of a diameter equal to 
equivalent spur gears are drawn at the 
given center distance apart. Then. on 
4 separate piece of tracing paper, two 
lines are drawn intersecting at the 
shaft angle—in this case, 90 degrees. 
This paper is then superimposed on 
the diagram of the gears in such a way 
that each line is tangent to one of the 
circles, and their intersection lies on 
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SMOOTH, NO-DRAG STARTING 
FAST, NON-PLUGGING REVERSING 


You get them all when you specify 


Positive, split-second stopping 


Star-Kimble Brakemotors 


NOTE THE EXTRA-LARGE BRAKELINING AREA—discs machined on 
both sides to give full, positive contact—that brings a Stor-Kimble 
Brakemotor and its connected load to the same sure fraction-of-a-second 
stop through millions of operations. 


NOTE THE SMALL AIR GAP between electromagnets and brake arma- 
ture disc. It assures quick brake release—allows the load to start freely 
when the motor is energized. 


COMPARE THE REVERSING CYCLE of a Star-Kimble Brakemotor and a 
motor reversed by conventional plugging. Typical figures on maximum 
starts per minute for a 5 hp motor: with plug stops, three; with the 
Star-Kimble way, ten! 


REMEMBER a Star-Kimble Brakemotor is a compact, integral unit, with a 
short sturdy shaft that's common to motor and brake. Saves space — saves 
bearing and brakelining wear. One manufacturer —one- responsibility. 


For information on design and service features, 
write for Bulletin B-501-A 


TAR-KIMBLE 


MOTOR DIVISION OF 
EHLE PRINTING PRESS AND MFG. CO. 


211 Bloomfield Avenue Bloomfield, New Jersey 


283 





THERE 1S AN FESS cowr7xaL 


70 +17 Your Weeds 


ALC. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 605 


Full accessibility in a 
small package. 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 





HERMETICALLY 
SEALED 
RELAYS 


Write for 
Bulletin ASR 


22300-0 


eeeeeescsseseeseeeeeees @eeeeeeceeoeeoeeoaoeee ee ee @ 


22204-0 


50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
3304-1, yet 50% smaller in 
size with “% the weight. 





INDUSTRIAL. 
CONTACTORS: 


with Plasti-Clad 
Magnet Coil 
Write for 
Bulletin 600 


2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 amp. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 





GENERAL 
PURPOSE 
RELAYS 


Write for 
Bulletin 570 
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Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 

Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 
vestigate R-B-M General Pur- 
pose Relays. 


» 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Y our Control Problems—W rite Department C-2 


ESSEX 


-M DIVISION 
WIRE CORP. 


°gansport, Indiana 
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the center line through the two gear 
centers. The distance from this inter- 
section to the respective centers is the 
pitch radius of the gears, and the 
angle of the diagonal line with the 
vertical center line in each case is the 
helix angle of the teeth. 

The solution is given in the illustra- 
tion, and solves the same problem as 
Mr. Durham. 

Scaling the diagram carefully, the 
pitch radius of the driver, (d), is 
found to be 1.173 in. and that of the 
driven, (D), 3.827 inches. 


Helix Angles,- driver. 
‘ l sicaia loth’ sabia 
Cos. @ 5 i= 31° 30’ 49 
driven. 
‘ 

Cos 03 997 58° 29’ 35° 
31° 30’ 49° 
58° 297 35° 
g9° 59’ 84” 
g9° 59’ 84” 

60 


24” error 


Adding,— 


(This seems quite an error, but ac- 
tually amounts to about 25 feet in 40 
miles. It is a question whether the 
nearest practical lead that could be 
cut wouldn't introduce as large an 
error). 

This error will be subtracted from 
the smaller angle, as having the least 
effect on the diameter. 

This gives us,— 

driver 
O= 31° 30’ 25” 
l 

Radius (d =Cos 6=1 17288 

Diam. (d) 2.24576 
driven 
@= 58° 29’ 35" 


4 
— 


=Cos 6=3.82704 


7.65408 


Radius (D 


Diam. (D 
Adding 17288 
82704 

99992 Centers 

5.00000 
0.00008 Error. Negligible, 
of course 

There is a second solution indicated 
by the broken lines. This was not 
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MAKING STEEL THAT 
MAKES A DIFFERENCE 
IN RINGS 


By making its own steel in five open hearth 
furnaces, the Standard Steel Works Division 
constantly controls the steel in its forged rings 
and flanges. A combined yearly capacity of 
200,000 tons of carbon and alloy steel are made 
by the acid open hearth method. This process 
makes possible more definite control of chem- 


ical reactions, assuring steel high in quality and 
tensile properties. 

Thus one big reason why you should always 
call Standard for rings and flanges is the fact 
that Standard is able to produce and control the 
analysis and physical properties of the steel 
going into its products. 


ONE OF SIX REASONS why you should always call Standard Steel for rings and flanges 


Quality Steel —through produc- 3 
e tion of own steel by acid process. 


Uniformity—assured by precise 
e control of forging and rolling 
operations. 


Testing — modern laboratory 
e control with radiographic tests, 
tensile tests, hardness tests, ultrasonic 
probing of internal structure, etc. 


Capacity — unsurpassed ability 
e@ to produce weldless rings all the 
way up to 144” O.D, 


Experience—produced by skilled 
e workmen with 20 to 40 years ex- 
perience. 


6 Fast Service—a vital factor in 
e@ thecontinuing growth of Standard 
Steel for over 150 years. 


Standard Steel Works Division 


BURNHAM, PENNSYLVANIA 


BALDWIN =- LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. « Offices in Principal Cities 
\ 
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munons of Contacts 
without Faltering 


PROVED 


rough, tough jobs 


Durakool pressurized all-steel 
mercury tilt switches have 
more than made good on 
what may have seemed like 
extravagant claims a few 
years ago. The list of Dura- 
kool successes grows each 
to 65 


to 4 weeks 


year. Seven sizes, | 
amperes. 3 
production 


delivery. Your 


schedule is met. 


WITHSTANDS 
HIGH 
TCMPERATURES 


See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Durakool 


MERCUR 





Our Readers Say . .continued 


chosen because of the excessive di- 
ameter of the driver. 

This particular graphic solution is 
so simple, and easily constructed and 
is not restricted to shaft angle, that it 
should find wide application. 

H. B. SCHELL 
Brooklyn, N. Y. 


Information on 
Product Colors 


To the Editor: 


We are desirous of obtaining a 
copy of ‘How to Plan Product Colors” 
by Howard Ketcham, and copies of 
other reports on articles covering prod- 
uct improvement through better sur- 
face re —L. R. Bonn, 
Kempthorne Proprietory Ltd., Oak- 
leigh, Australia. 


Ed—We are mailing to you a reprint 
of the above article, plus a list of ar- 
ticles that we have on file on surface 
appearance. 


Wants Book on 
Sheet Metal Work 


To the Editor: 


Product Engineering always was a 
good buy. With your Annual Hand- 
book of Product Design for 1953 it is 
100 percent better. 

Incidentally, I am trying to locate a 
good book on sheet metal work-shop 
practice, fabrication, etc., for a train- 
ing course. Can you recommend any? 

H. E. PILKINGTON 


Ed—aA good book for your purpose is 
“Sheet Metal Fabricating” by George 
Sachs of Horizons, Inc., Cleveland, 
Ohio. It is published by the Rein- 
hold Publishing Co. in New York 
City. The price is $11.00. 


Questions on Engineering 
Department Operation 


To the Editor: 


Of particular interest to me in your 
Annual Handbook of Product Design 
for 1953 is the article on page A16 
entitled “Improving Engineering De- 
partment re pry el written by Mr. 
States Mead of Cresap, McCormick & 
Paget. 

I have some questions about which 
I might want to write to Mr. Mead. 
The firm of Cresap, McCormick & 
Paget is not familiar to me. I would 
appreciate it if you would tell me 
something about them and about Mr. 





Specify 
these GAST 


rotary-vane 


VACUUM 
PUMPS 


to solve your 
original equipment 
problem— 


© be 


Light-duty Model 
0440, Vo H.P., 3.8 
C.F.M., 15” to 26” 
vec. Direct or V- 
belt drive. 


Heavy-duty Model 
1065, V4 to 1% H.- 
P., 3.8 to 21 C.F.M., 
26”-28” vac. Direct 
or V-belt. 


yay 


V-belt Model 3040, 
Y% to 1% H.P., 19 
to 24 C.F.M., mod- 
erate vac., V-belt 
drive only. 


Integral Motor- 
Pump Model 0210, 
V4 H.P., 1.3 C.F.M., 
to 27” vac. 


CHOOSE FROM A WIDE 
RANGE OF SIZES, TYPES 


Gain lower maintenance and higher 
performance for your own products. 
Select the pump that fits your applica- 
tion from any of these types — iin nu- 
merous sizes and combinations. Choose 
integral-motor, V-belt or direct drives, 
with or without bases or accessories, 
such as lubricators, mufflers, fans, 
filters. 


Get the complete story . . . see how 
Gast Dry Vacuum Pumps excel for 
vacuum feeding, holding, testing, 
filtering. Write for Catalog and Ap- 
plication Ideas Booklet! 


Original Equipment Manufacturers 
for Over 25 Years 


ALD iia 


KOTMRY 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE HP.) (10 30 188) (To 28 emcHts) 
GAST MANUFACTURING CORP, 189 Hiakley St. Bentor Harbor, Mich, 
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In “O”’ Rings "7 
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oie recision Rubber Products 
Ciepenmnnenes 
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recision Rubber Products 
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Dept. 3, Oakridge Drive, Dayton 7, 0. + canodian Piont at: St. Therese de Blainville, Quebec 








SERRBERHS 


see > 


the 1001 TECHNICO 
MARS - LUMOGRAPH 
‘push-button’ lead 
holder has a...) 


concealed in the cap 


|.@ Why be Satisfied With 

+ Ordinary Holders 
When You Can- Have 
the Imported MARS- 
LUMOGRAPH 
TECHNICO at the Same 
Price? RER. 
Modern Light - Weight 
Construction Features 
the MARS~LOCK 
CLUTCH with Perfect 
Grip! 
Easy to Dis-Assemble 
Completely. All Parts 
Replaceable! _ 


| HaVHDOW VI-SUWW Dod MalLGavissrT » LOOl 


c 


2z 


Mime) <OOINHD3L> 


from Germany 


Use 1904 Mars 
Lumograph Imported 


Soid at All Leading 
_.Drawing Material 
Deolers-and-Bive Printers — 


| Write Today for Detailed Literature. 
on the TOOT TECHNICO 

2 ie i oe 

dS. STAREOTLER,ING, 

53.55 Worth Street, ‘New York 13, N. Y: 

STAEDTLER SINCE 1662 -| 
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| Department 
| Mead, of Cresap, McCormick & Paget, 
we afe sending along to you about | 
the last of a reprint we have on Mr. | 
_ Mead’s article, plus other articles on | 
the general problem of engineering 


Our Readers Say... continued 


Mead. I would also like to know their 


address. —P. S. Mumrorp, V. P., 


American Machines & Metals, Inc. | 


Ed—In reply to your comments on 
the article “Improving Engineering 
Operations” by States 


management : 


The firm of Cresap, McCormick & | 
| Paget is a management consultant firm 
| with some of the largest industrial ac- 
counts in the country. For example, | 
| the Pennsylvania Railroad, Boeing Air- 

| craft, Westinghouse Electric Corpora- | 
| tion, and other big management cor- | 


panies. This is also the firm that last 


| year did the report for the govern- 


ment on reorganization of the Jus- 
tice Department. In addition, Mr. 
Cresap is a vice president of the 
Westinghouse Electric Corporation, in 
charge of company organization and 
management control. 

The firm address is: Cresap, McCor- 
mick & Paget, 342 Madison Ave., New 
York. 


Much Interest in 
Drafting Templates 


| To the Editor: 


We are very much interested in ob- 
taining the name and address of the 
source for the templates mentioned in 
your article, “Templates of Detail 
Profiles Promote Drafting Efficiency” 


| in the November 1952 edition of Prad- 


uct Engineering. We are particularly 
interested in types 31, 32, and 35 
mentioned on page 180.—Electronics 
Div. Sylvania Electric Products, Inc. 


To the Editor: 


Will you put us in touch with the 
manufacturer of the drafting templates 
as described in the article, “Templates 
of Detail Profiles Promote Drafting 
Efficiency” in the November issue of 
Product Engineering —F. D. MANN, 

Denver Blue Print Co. 


To the Editor: 


Please send us the name of the 
company that will supply the special 
templates mentioned in the article 
on pages 178, 179, and 180 in the 
November 1952 issue of Product En- 
gineering. — F. S. CHAPLIN, 

Director, The Franklin Institute 


Ed—These templates are made by a 
west coast concern under the license 
of the Douglas Aircraft Co. We do 


| not have the name of the manufac- | 





Distinctive Advantages of 
THOMAS FLEXIBLE COUPLINGS 

@® NO MAINTENANCE 

@ NO. LUBRICATION 

@ NO BACKLASH 

@® NO WEARING PARIS 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
and angular misalignment 
as well as free end float. 





| 


Thomas Couplings 
ve a wide range 
of speeds, 
horsepower and 
shaft sizes, 
with new types 
available for extra 
high speed 


applications. 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
Engineering Catalog Ne. $1 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA. U.S.A. 
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TYPICAL PERFORMANCE CURVE 


PERFORMANCE CURVES FOR 2NCS GEAR TYPE PUMP 
OPERATING AT 1000 PS/ WITH SAE NO. 10 Olt AT 120°F 





CAPACITY, 6 Pat. 


CHECK THESE FEATURES 


V Exceptionally compoct design. 


Vv Wide selection of porting locations and mounting 
methods. 


*, 
¥V integral relief valve optional. 
V Gear contour carefully selected for quiet operation. 
¥ Shaft design to atcommodate various driving 


mediums. 


v Engineered and precision-built for economical per- 
formance. 


V All materials carefully chosen for durability. 


v Design permits use in pumping other liquids having 
a substantial oil base. 


—_—_ oo oe a ee ee 4 
@ |t will pay you to get the facts about Webster Gear-Type Hydraulic 
Pumps before buying any pump. Here is a complete line of rugged, 
dependable pumps from 10 gph. to 10 gpm., engineered to operate 
efficiently at pressures up to 1000 psi. at speeds of 3600 rpm. or 
less—90 pumps of various designs and capacities to meet the widest 
range of requirements! 
Webster pumps are the product of skill acquired during nearly a 
quarter-century of experience. They have established an enviable 
reputation for efficient, dependable operation. All Webster pumps 
lend themselves readily to many forms of adaptation—and to modi- 
fication for special installations. All are available with built-in relief 
valve, if desired. 


gph. lor gpm.) 


Whenever you require pumps for lubricating, oil circulating, filtering, 
transfer or quiet hydraulic power applications, we invite your in- 
quiries. There is no obligation; just fill in and mail the coupon for 
further information. 


Webster Electric Company, Racine, Wisconsin . . . Established 1909 


Pressure (Approx.) 


Capacity (Approx.) 


ICS DIV 


aalavy ee ee 
E 


a ae re ee ie ee 


= 


ydraulics Division, Webster Electric Company, 


Dept. PE-2, Racine, Wisconsin. 


Name ond Title 


(ELECTRIC) 


' Send me information on Webster Hydraulic Pumps os checked 


4 Street Address 


foun 
y 
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World’s most powerful qualified turbojet 
\ conserves lubricating oil with high-efficiency 
mechanical shaft seals 


It's the Westinghouse J40 turbojet aircraft engine — capable of 
developing thrusts equivalent to approximately 25,000 HP at today’s 
jet flight speeds. Among its many performance “firsts”, this engine has 
established an outstanding record in conservation of lubricating oil — 
actually cutting allowed oi! consumption by 93%. 

Sealol is proud that Westinghouse Electric Corporation incorporated 
Sealol Seals into this powerful turbojet engine which drives the McDonnell 
F3H “DEMON” and the Douglas F4D “SKYRAY” among others. 

Sealol has specialized in the design and manufacture of seals for 
unusually rigorous operating conditions. These include processing tank 
agitator shafts, high pressure hydraulic pumps, process pumps in chemical 
and refining industry, centrifugal compressors and blowers, etc. 

If you have a shaft-sealing problem, consult Sealol. Send blueprints 
and specifications to our engineering department — Sealol Corporation, 
45 Willard Ave., Providence 5, R. |. 


CHICAGO * CLEVELAND * LOS ANGELES * PHILADELPHIA 
(In Canada: Lyman Tube and Bearings, Ltd., Montreal, Toronto, Winnipeg) 


Our Readers Say continued 


turer, but if you will write to: Mr. 
Don Black, Mgr., Public Relations 
Dept., Douglas Aircraft Co., 3000 
Ocean Blvd., Santa Monica, Cal., he 
will direct you to the proper source. 


Wants Back Issues 
To the Editor: 

We are interested in obtaining an 
article entitled, “Nylon in Bearings 
and Gears” by W. C. Wall, which ap- 
peared in the July 1950 issue of Prod- 
uct Engineering. 

I would appreciate a copy of that 
issue if possible, or suggestions as to 
how I can obtain a reprint of the ar 
ticle. Day & Zimmermann, Inc. 


Ed—-The only way we can supply you 
with a copy of “Nylon in Bearings 
and Gears” from the July 1950 issue 
is to have the pages photostated from 
our bound volume. The cost for this 
service is 40¢ per page. 

You may be able to secure a back 
copy of this particular issue from: 
H. W. Wilson Co., 950 University 
Ave., New York 52, N. Y. This 
company deals in back issues of many 
industrial publications, and we know 
they maintain a file on Product En 


gineering 


Binding Issues of 
Product En gineerin g 
For File Reference 


To the Editor 

I am considering binding my col- 
lection of past issies of Product En- 
gineering. Do you know of anyone 
who specializes in this work and 
what the cast will be? 

Also, would it be possible to bind 
into your magazine, card weight sheets 
which are printed in the form of 
index cards for each of the major 
articles of the issue? The cards should 
be approximately 3x5 inches so that 
they may be torn out and then filed 
for future reference 

I am sure that your other readers 
would appreciate this short cut method 
of indexing the wealth of information 
in each issue of Product Engineering. 

MosHA CORNFELD, 
Los Angeles, Calif. 


Ed—There are many concerns that 
will bind up pages from Product En- 
gineering for file reference and at not 
too great a cost. We would imagine 
that you could have somewhere bx 
tween 1200 to 1500 pages bound in 
a cover for around 15 to 20 dollars 

Rather than tell you of a concern 
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Bathroom heaters Air pulsators 

Sound recorders Furnace controls 

here in the East, what we would Phonographs Vending machines 

suggest you do is to call the local Record changers Blowers 

library who have much of this work. Kitchen exhaust fans 

Perhaps they could suggest a bindery. Small unit heaters 
— as your other —— is Timing devices equire 

concerned, it is impractical for us our 

to bind into the tion. ae heavy index Window ventilators wherever Y 

cards for each issue of the publication. Business machines Vsoth to sooth 

The reasons are: (1) The number of 

cards required would “spread” the horsepower 

book, and (2) would add substantially 

to our mailing cost. However, the first 

item would perhaps be most impor- 

tant. The suggestion does have consid- 

erable merit and is one that we have 

discussed in the past on several occa- 

sions. 


Our Readers Say... ...... continued 


ERRATA 


September 1952, page 202. Strain 
History Determines Low Temperature 
Properties of Ingot Iron. Paragraph 2, 
line 3.—‘‘Minus 250 F” should be 
“minus 320 F.” Paragraph 5, line 2 
“removes some of the _ brittleness” 
should read “removes some of the 
low-temperature brittleness.” —_- Para- 
graph 7, line 3—"‘minus 250 F” 
should read ‘‘minus 320 F.”’ Figure on 
page 203——“minus 78 F” should read 
“plus 78 F.” 


September 1952, gatefold opposite ae CIFY 
| 


page 182, High Speed Photography in 
Design. Color code at top should be | 
reversed. Opposite black line it should 

read, “Optical components optional in Smooth Power small motors 
the type of camera illustrated ;"" oppo- 

site red line it should read, “Optical 

components essential in the type of 

camera illustrated.” Full-rated| power packed into a compact package... 
long-life dependability at mass-production cost... 

General Ihdustries’ Smooth Power Small Motors 


+ + ; . 


In Our Readers Say Column of the 
October 1952 issue of Propuct EN- ‘ | ; 
GINEERING a request was made for combine 4ll the features you require to power practically 
more information on a new process | any appli¢ation requiring 1/50th to 1/500th H.P. 

known as hydro-forming, a method | ; 

of drawing simple or intricate shapes | The four types illustrated permit you to fit Smooth 

in all kinds of sheet metal. We neg- | Power Motors into your present production or future 


lected to mention the Cincinnati Mill- . + , ae or 
ing Machine Co., Cincinnati 9, Ohio, designs. Write for design data and specifications. 


who also use this process. Presses 


are now capable of handling blank —— also these models 


diameters up to 26 inches. 
» Model O 
December 1952, page 196, New Low- Medel C— 2-pole reversible 
Cost Process Turns Titanium-Oxide — capacitor type 
Into Titanium. Middle of third col- type (for 6 or 12 or 
rie : . 24 volt A.C. only) 
umn—"‘the metal has a purity of 0.992 
to 0.995 percent. Should read “99.2 


a Model D 4-pole A.C. 
to 99.5 percent. 


induction type 
December 1952, pase 217, Using Tay- 
lor’s Series to Solve Spiral Gear Prob- The GENERAL INDUSTRIES Co. 


lems. Top of second column—in the DEPARTMENT MM e ELYRIA, OHIO 
second equation for f (x), the factor 


h in the last term should be squared. | 
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“HIGHEST 
~  oUTPUT 


| per pound! 
¥. 


the 


“The ONAN _ 
Electric Plant 


5,000 or 10,000 WATTS 


Designed to fit every application better... standby, portable, mobile 
and stationary. Whatever your need for electric power, the new Onan 
CW-5 and 10 give you top performance and value! 

Here for the first time are 5 and 10K W electric plants powered by 
revolutionary, new air-cooled gasoline engines, designed and built by 
Onan exclusively for elect.ic plant use! 

Both engines are 1800 R.P.M. The 13HP Onan engine which powers 
the CW-5 and the 20HP Onan engine used for the CW-10 weigh 
much less than general-purpose engines, and are amazingly compact. 
Built to deliver dependable, trouble-free service in heavy-duty use. 
Two-cylinder, alternate-firing design assures smooth, vibration-frec 
power. New, quiet, highly-efficient vacuum air cooling drives out all 
heated air through one side duct. The same duct carries exhaust 
gases, simplifying installation. 

Impulse-coupled, high-tension magneto ignition for quick starting 
under all conditions. Both models in all standard voltages 60-cycle 
A.C., single or three phase. 


Sat Cl Fume in design and engineering 


@ Twin-cylinder, horizontally-opposed, air-cooled, alternate-firing engines @ 
Aluminum-alloy cylinder heads @ Extra-large, replaceable bearings @ Full- 
pressure lubrication, 6-quart oil capacity, oil filter @ Impulse-coupled, high-tension 
magneto ignition, radio suppressed @ Quiet, vacuum air-cooling of generator and 
engine @ Excellent accessibility; snap-off air housings @ High-performance 
generators @ Completely equipped with controls and instruments. 








Write for folder and specifications 


D.W. ONAN & SONS INC. 


7853 UNIVERSITY AVE. S.E, MINNEAPOLIS 14, MINNESOTA 





NEW BOOKS 





An Introduction to 
Scientific Research 


E. BriGHt WILSON, Prof. of Chem- 
istry, Harvard University, 375 pages, 
6x 9 in. Published by McGraw-Hill 
Book Co., 330 West 42 St., New York 
36, N. Y., $6. 


At one time scientific research was 
the sole province of colleges and uni- 
versitics. Today, almost every large 
company has a research facility prob- 
ing basic problems in science. Such 
widespread activity, coupled with the 
government's mushrooming interest 
in research, has precipitated a shortage 
of trained research workers 

Professor Wilson has written this 
book as a guide for college graduate 
students about to enter into scientiflic 
research. He attempts to describe the 
mechanics of research that take so 
much of the new researcher's time 
The book follows research procedure: 
It starts with the selection of a prob- 
lem and ends with a chapter on pre- 
paring results. 

Major chapters cover such funda- 
mentals as: How to search the litera- 
ture. (Most scientists feel that six 
hours in the library will save six 
months in the laboratory, providing 
you know where and what to look 
for.) 

How to plan the experiment 
How to design the apparatus. 
How to interpret data. (Considering 


‘the effects of randomness, probability, 


errors of measurement, ctc.) 


Control of Electric Motors 


PAISLEY B. HARwoop, Vice Pres. in 
Charge of Engineering, Cutler-Ham 
mer, Inc., 538 pages, 6x 9 in. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y., 
$7.50. 


Since the use of electric motors in 
all phases of industry has expanded so 
greatly, the development of control- 
ling devices for these motors has fol- 
lowed suit. This book, then, has been 
revised and expanded to keep pace 
with the latest developments and to 
present the most up-to-date intorma 
tion available on the design, construc 
tion, and application of controllers 
for all kinds of motors 

This third edition includes much 
of new information on: circuits, de- 
vices, and calculations used for th« 
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*Ieg. U.S. Pat. O4 


here’s what they 


do for you they protect your produce from 


thread wear and stripping for life in every kind 


they save money because they 


strengthen threads and make fewer fastenings do 
the same holding job...they make lighter bosses 
and flanges practical...and they seve weight in 
two ways: (1) by permitting use of cap screws 
instead of bolts and nuts or studs and nuts; (2) by 
putting smaller, shorter, fewer cap screws to work 
than required for unprotected threads. 


of metal, in plastics or wood. They preserve your 
customer good-will by preventing complaints 
about thread failure. 


they meet fast production line 


roquirements...Simply drill and tap as usual, then 
wind in Heli-Coil Inserts for permanent, armored 


threads. 


no other method is so simple, effective and 
practical—especially in aluminum and magnesium 


So easy to use! Average time 
to install 3 seconds! 
Drill... Hole is drilled in conventional 
way-—right on production line. Tap 
...Hole is tapped with Heli-Coil tap to 
receive insert—right on production line. 
install...Insert is installed in tapped 
hole with hand or machine inserting tool 
— right on production line 
What Heli-Coil Inserts Are 

Heli-Coil Inserts are precision formed 
thread liners of stainless steel or phos- 
phor bronze wire, diamond-shaped in 
cross-section. They are available for 
National Coarse, National Fine and Uni- 
fied threads, pipe threads and aviation 
and automotive spark plug threads. They 
are made in all standard sizes and lengths 
for assemblies requiring Class 3, 3B, 2 
or 2B fits. 


APPROVED FOR ALL MILITARY 
AND INDUSTRIAL USES 7 Sil 


Product Engineering 


These and many other advantages can mean 


about Heli-Coil Inserts for your own benefit. 
much to you. Why not convince yourself 


Returnthe couponnow and get all the facts. 


Ne Ee ee el eR De | 
HELI-COIL CORPORATION 
142 SHELTER ROCK LANE, DANBURY, CONN. 


[) Please send Heli-Coil Catalog and Sample Heli-Coil Insert. 


[) Attached is drawing of our product. Where do you recommend 
using Heli-Coil Inserts? 


COMPANY 


ADDRESS. 
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by National 


selected for Quality 
and Dependability 


Products bearing these familiar 
trademarks have all established 
enviable reputations for quality 
and dependability. 
These manufacturers continue to 
procure castings by National — 


one of the Nation’s Jargest founders. 


National’s unparalleled experience in producing malleable, 


heat-treated malleabie, and steel castings is at your disposal. 


Sales offices and engineering facilities are located at all 
five strategically located plants. 


PLANTS LOCATED IN Sharon, Po., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., and Chicago 50, Ill. 


A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how 
malleable iron is made... tested... 

used . . . how its production economy, 
ductility, machinability, toughness 

will give you a better finished ni ~ 
product. Available WAL, 
for group showings. 


am MALLEABLE and STEEL CASTINGS COMPANY \ (7 


Nera! 
CLEVELAND 6, OHIO ~pahtt > ee 
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continued 


regulation ot voltage, speed, tension, 
ctc.; mumerous inteasel applications ; 
descriptions of electronic amplifiers, 
rotating regulators, and positioning 
servomechanisms; and basic principles 
of regulating problems (in a new 
oo. New photographs are in- 
cluded, replacing the out-dated ones; 
new wiring diagrams have been spe- 
cially drawn; and all the references 
have been revised and expanded. In- 
cluded are 350 problems, plus factual 
data upon which eal of addi- 
tional problems can be based. The 
whole book, in fact, has been re- 
vamped to meet the needs arising 
from this rapidly expanding phase of 
industry. 

As in the previous editions, the ar 
rangement of material is entirely by 
motor types. Describing the design, 
construction and application of con 
trollers for electric motors, it begins 
with a general discussion of wiring 
diagrams, construction details, and 
pilot devices as applied to all kinds 
of motor control. The book is then 
divided into two sections—one on d-« 
motors and motor control, the other 
on a-c motors and motor control—in 
which cach motor is thoroughly dis- 
cussed. It covers completely the opera- 
tion, characteristics, and application of 
each motor, the methods used to con 
trol it, and the actual design of the 
various types of control for that par 
ticular motor. 


High-Energy Particles 


BRUNO Rosst, Prof. of Physics, Massa- 
chusetts Institute of Technology, 569 
pages, 6x9 in. Published by Prentiss 
Hall, 70 Fifth Ave., New York 11, 
N. Y., $12.50. 


Behind the sea of activity on atom 
bombs and atomic powerplants an 
army of researchers are delving into 
the basic fundamentals of particles so 
the builders of so-called atomic devices 
will be able to understand and control 
the power-packed reactions that are the 
heart of the atomic age. One of the 
major obstacles to this research has 
been a lack of good reference sources 
on high-energy particles and their re- 
actions. 

Physicists have had to spend much 
of their time pouring over a host of 
journals and articles to develop back- 
ground material for their own experi 
ments. “High Energy Particles” at 
tempts to centralize present knowledg« 
of high energy phenomena and re 
search methods peculiar to the field. 

The book is for the serious re- 
searcher, written on a high level with 
the complex mathematics familiar to 
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* MINIMUM SPACE 
* LONGER LIFE 
* ADDED SAFETY 


* PEAK 
DEPENDABILITY 
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* CHICAGO — 1500 South West- *LOS ANGELES 


More and more, experienced engineers are designing Velvetouch 
into their clutches and automatic transmissions. Because all-metal 
Velvetouch gives you established advantages impossible to obtain 
with non-metallic friction material. 

You get maximum compactness...thanks to exclusive, advanced 
manufacturing techniques that permit friction surfaces just .020” 
thick like those pictured above. And you get this big design ad- 
vantage at no sacrifice in performance .. . for all-metal Velvetouch 
runs cooler, withstands higher unit pressures, is impervious fo oil 
or grease, delivers peak operating uniformity under the most 
severe conditions. 

Our technicians, backed by the world's largest laboratory de- 
voted exclusively to developing and testing all-metal friction 
products, are anxious to help you solve your clutch and brake 
problems. Just phone our nearest office, or write — 


THE S. K. WELLMAN CO - 200 EGBERT RD - BEDFORD, OHIO 


THE S$. K. WELLMAN CO. SALES OFFICES AND WAREHOUSES 


* ATLANTA—118 14th St., NW. E. ** DETROIT 16622 James * SAN FRANCISCO —424 Bryant 
Atianta 5, Georgia C. 


ouzens Highway, Street, San Francisco 7, Calif 
Detroit 21, Mich. 


1110 South * TORONTO, ONTARIO — The 


ern Ave., Chicago 8, tilinois Hope St.. Los Angeles 15, Cal $. K. Wellman Co. of Canada, 


* CLEVELAND—200 Egbert Ra., * PHILADELPHIA — 1545 West Ltd., 2839 Dufferin St 
Badtord, Ome 


Bettieid Ave, Philedeipnia 
1 
ranches ** WASHINGTON - 1101 Vermont 


* DALLAS — 346" Main Street, * PORTLAND436 N. W. 16th Ave. 6. W 
Dallas 1, Texas 


Ave., Portiand 8, Oregen Washington 5 dD. Cc. 
** EXPORT DEPARTMENT —8 South Michigan Ave., Chicago 3, Illinois 


* SALES OFFICE AND WAREHOUSE ** SALES OFFICE 





| New Books continued 


where HARB RUBBER is right... a 
; nuclear physicists. The layman or cas- 
use it! ually interested reader will find hard 


going from the first page. 
OW TO What particles are considered? Ot 


course the neutron, the all-important 


particle of the nuclear pile. But much 
space is also devoted to the basic par 
g p f F f) p RO f) lJ CTI 0) N ticles—the proton, electron, and alpha 
particle—since an understanding of 


these particles and their reactions is 


WITH PARTS PUNCHED fundamental to an understanding of 
nuclear physics. 

FROM Certainly one of the most important 

~ aspects of this book is the extensive 

coverage of the meson, that elusive 

— high energy particle in cosmic rays 

HARD RUBBER Since ipsa scientist Yukawa first 

predicted its presence in 1933, physi- 

SHEET cists have felt that the meson holds 

the key to the explanation of the pe- 

culiar forces acting in the nucleus 

Scientists have expended much effort 

in trapping this particle for study. In 

fact the ‘desire to create this particle 

in the laboratory is the prime motiva 

tion for the many billion-volt atom 

smashers being built in the United 

States today. 

In this section, Professor Rossi com- 
piles much of the valuable information 
that was previously so laborious to ob- 
tain: properties of the five different 
types of mesons, decay information, 
disintegration properties, nuclear in- 
teraction, production data, etc. 

Two of the meatiest chapters are 
devoted to experimental techniques in 
the field, and a discussion of experi- 
mental results. Typical discussions: 
designed and operation of cloud 


Cut from strong, wear-resistant ACE hard chambers, efficiency of Geiger-Mueller 


rubber sheet, this precision-machined meter and proportional counters, and dete« 
piston spends years under water without tion of particles with photographic 
warping or swelling. emulsions. 


Intricate tube socket assembled at low cost The appendix concentrates on the 
from tiny punchings of Ace X-2-B. Strong, mathematical expressions frequently 
rigid. Dielectric strength 415 v/mil (60 used in this field. There is a quick 


cycles); Power factor 0.6% (1 megacycle). review of the basic relatavistic equa 
tions, development of the Poisson for 


Chemical resistant, strong (up to 10,000 psi. mula for determining statistical errors, 
tensile), high-dielectric, wear-resistant ACE and discussions of the off-appearing 
hard rubber sheet is ideal for myriads of Laplace, Mellin and Gold integrals. 
small parts. As a handbook-type publication, 
“High Energy Particles’ undoubtedly 
will serve a valuable function in lab 
oratories devoted to basic research in 
nucleonics. 


rubber sheet as screens, strainers, separa- 


Can you use perforated or slotted hard 
IDEA 
tors, containers, etc.? 


ACE hard rubber sheet punches and machines easily ... 
cuts time and costs both! It's available in many grades 
and finishes, sizes to 24” x 50”, as thin as 0.005”. Ask for 
further details today. C. RAYMOND VAN DusEN, University 
of Miami, 276 pages, 6 x 9 in. Pub- 

lished by McGraw-Hill Book Co., 330 

\ | W. 42 St., New York 36, N. Y., $4. 


Am i This basic text in voice and diction, 
iat 8 erican Hard Rubber Company completely rewritten, provides a prac- 


93 WORTH STREET + NEW YORK 13, ©. ¥. tical, understandable, and down-to- 
earth approach for the student who 


Training the Voice for Speech 
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you file ow 
6-§ CARILLOY STEELS 
U-S-$ Carilloy T-steel has a yield strength 


of over 90,000 psi., but you can weld it as easily 
as ordinary carbon steel 


This specimen, flame-cut from 1” Carilloy T- 
plate was chilled to -98°F. and then bent to a full 
90° angle. Even though the raw, flame-cut 
made up the outer radius of the bend, there was 
no sign of failure! 


of T-stee! broke outside 


MECHANICAL PROPERTIES OF 


Thickness 


Yield Strength .2% Offset (min) 
Tensile Strength (min) 
Elongation in 2”, % (min) 
Reduction of Area, % (min) 


Thickness 


SENT 


Cold Bend 
(Testing in accord with A.S.T.M 


@ CARILLoy T-steel is unique. It’s a 
very-high-strength steel that you can 
weld or flame-cut successfully with 
ordinary methods used for carbon 
steel. These operations de not lower 
T-steel’s high yield strength. There- 
fore, you can design to the full 90,000 
psi. with confidence that parts will 
retain all of their strength during 
later fabrication. What’s more, 
T-steel can be readily welded or 
flame-cut in the field without special 
pre-heating or stress relieving. 
T-steel was designed especially for 
heavy-duty parts that must operate 
under rugged service conditions. De- 


spite its high nominal hardness of 


about 250 Brinell, it has an extremely 
low transition temperature and re- 
mains ductile and tough at the lowest 


U-S-S CARILLOY T-1 STEEL 


ver 4” t 
6” inc 


100,000 psi ) 90,000 psi 
115,000 psi 105 105,000 ps 
18 


55 


to 
incl l incl 


180°D = It 180° D = 2t 


recommended practices) 


atmospheric temperature. Specimens 
of T-steel have been flame-cut and 
then bent toa full 90° angle at 100°F 
with no sign of cracking. Other very 
high-strength steels would require 
elaborate and expensive heat-treating 
to pass such a test 

This remarkable steel is now being 
used in heavy earth-moving equip 
ment, railroad cars, big water 
wheel generators, and other 
equipment that must stand tremen 
dous abuse. In applications where 
tension is the principal stress, it lets 
you safely reduce the size and weight 
of heavily-stressed parts by as much 
as 50°, .Since field welding and flame 
cutting are possible, the difficulty 
and cost of making major repairs is 
materially reduced 

There are many cases where parts 
made of 'T-steel will be less expensive 
than the steel being used. It will pay 
you to examine every possible use 
for it in your equipment. Our expe 
rienced metallurgists can give you 
valuable tips on how and where to 
use it to best advantage. Just write 
to United States Steel, Room 2809-L, 
525 William Penn Place, Pittsburgh 
30, Pennsylvania 


CARILLOY T-STEEL 
is now being used 


Tension Rods 
Highly-stressed 

shovel parts 
Ore-car bottoms 
Pole-end pieces for 

electrical generators 
Liners for heavy 

truck bodies 
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[NLESS STEEL 


Freezer cabinet tops 
fabricated from U-S:$ 17 crvpe 430) 
Stainless Steel 


@ Here’s another successful application of U-S’S 17 

[ype 430) Stainless Steel—the grade available today 
that is best suited for a wide range of fabricating 
and end use requirements. 

Anheuser Busch, Inc., St. Louis, Mo., is using 
polished sheets of Type 430 Stainless in fabrication 
of tops for frozen food and ice cream cabinets. 

Frames for the glass tops are formed from .031 
material, and channel tracks are formed from .050' 
material. Moldings for the tops are of .025" Type 430 
Stainless Steel. Bends of 90° are the most severe 
formations encountered in making these parts. 
ms After months of experience in such fabrication, 

This ice cream cabinet, manufactured by Anheuser Busch reports uniformly good results with 


Anheuser Busch, Inc., St. Louis, Mo., uses Type 430 Stainless Steel. 
Type 430 Stainless Steel for the cabinet top ; 


\ 
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Steel in manufacture of freezer cabi- te ~_ : AE ere 
net tops at Anheuser Busch, Inc AW ee 
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Rigid-tex Type 430 Stainless Steel 
used for refrigerator case 


@ Zero Plate Company of Fort Worth, Tex., is another fabri- 
cator that has taken advantage of the qualities of Type 430 
Stainless Steel for current production. 

For the reach-in type of refrigerator cases it manufactures, 
Zero Plate Company uses 26-gage sheets of Type 430 Stain- 
less Steel as processed by Rigidized Metals Corporation of 
Buffalo, N. Y. 

Fabricating steps used by Zero Plate Company include 
forming, riveting and soldering, and the results both in 
fabrication and end use — have been excellent. 


Aelfe with your design probleme 


If you would like to take advantage of available U-S’S 17 (Type 
26-gage sheets of Type 430 Stainless Stee! were used in manufacture 430) Stainless Steel for your product, our representatives will be 
of this refrigerator case by Zero Plate Company, Fort Worth, Tex. glad to make suggestions for easier fabrication and the best end 

: : se. There is ige ‘rite Jnited States Steel Corpora- 
Material was processed by Rigidized Metals Corporation, Buffalo, N.Y. use. There is no obligation. Write to United ory 
ds tion, Room 2809-L, 525 William Penn Place, Pittsburgh 30, Pa. 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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U-S-S COR-TEN Steel pays off 
in lift truck application by adding 
Strength and abrasion resistance 


@® The Transitier Truck Co., Port 
land, Ore., builds a line of HiDuty 
Lift Trucks that can carry loads up 
te 3,000 lbs. and high lift them to 


U-S-$ COR-TEN corrosion resisting | 144 inches. For good reasons they 
Steel builds a complaint-proof tank | switched to US'S Cor-Ten steel for 


: the channels of the inner elevating 

for vacuum heating pumps frames. These channels have a dou- 

@ Built by the Whittington Pump & ble function. They act as sliding 
Engineering Corporation, Indianapolis guides on their outer surfaces, their 
Ind., the vacuum tank on this pump is inner sides serve as roller tracks. The 


unusual in several respects. Instead of mild steel channels originally used 
the usual cast iron or plain steel con 


struction this tank is made of welded 
Cor-TEN steel with a yield point of 
50,000 psi and having 4 to 6 times the 


left much to be desired. They were 
subject to rapid abrasion on their 
outer surfaces and to indenting and 
resistance to atmospheric corrosion of swaging of the roller track surfaces 
mild steel Both these difficulties were en- 

How does it stand up in service? Al tirely eliminated when Cor-TEN 
though it is exposed internally to the steel was substituted for carbon steel 


corrosive attack of hot condensate at plate in the same thickness. There 
elevated temperatures and in a super 


. ‘ have been no service complaints on 
aerated condition, this Cor-TEN steel 


this score since. In addition, the 50 
greater strength of Cox-TEN steel 
provides extra resistance to defor- 


tank has operated with no service calls, 
no failures or complaints jor 13 years 
Says the Superintendent of the hospital 
where the pump is operating, ““The ad mation which assures safer and more 
vantages of Cor-TEN steel for this ap efficient operation when the elevat- 
plication are: no rust, no corrosion.” ing frame is extended 


U-S-S MAN-TEN Steel reduces weight 16%, makes earth scraper 
easier to handle, reduces fabricating costs, saves freight 


@ By using U'S’S Man-TEN high strength steel in place of 
carbon steel in their “‘Hydro-Scoop” scraper, the Stockland 
Road Machinery Company, Minneapolis, Minn., has been able 
to reduce weight from 220 Ibs. to 185 lbs. This 35 lb. weight 
saving facilitates operation both in the field and in the fabri 
cating shop. Due to the fact that the lighter sections in which 
MaAn-TEN steel was used permitted one man to handle the part 
instead of two, the cost of forming one angle item was consider 
ably reduced. Additional savings were realized by the reduced 
cost of freight shipment, both on the steel to the plant and on 
the finished scrapers. Says the manufacturer, “Our welding 
and assembly costs are no greater in any respect than similar 
costs on carbon steel. We feel that the use of MAN-TEN steel 
has been highly advantageous.” 
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@ Verson Allsteel Press Co., of Chi- 
cago, now makes the dies for big 
press brakes from U-'S’S CARILLOY 
FC steel instead of an ordinary die 
steel. Pre-hardened, free-cutting FC 
steel enables this important manu- 
facturer to make harder, smoother 
dies that are easier to produce. 

Here’s what Verson says about 
the performance of FC steel: ‘“This 
steel cuts much cleaner and more 
easily than the steel we had been 
using. As a result, our cutting tools 
last much longer and the dies are 
not damaged during machining 
even though we are using a much 
harder steel (300 BHN instead of 
250 BHN). In addition, we put a 
smoother finish on the dies. 

“Smooth finish is especially im- 
portant in press brake dies, because 
metal is literally dragged over the 
die during forming. With these 
smoother dies, less pressure is needed 
to make a bend and the dies do not 
scratch the metal. 


Y-$-S CARILLOY STEELS 


Press manufacturer saves money on tools 
and gets better finished machining with pre-hardened, 
free-cutting Carilloy FC steel 


“Since the dies are harder, they 
work better on high tensile steels 

. often eliminate the need for re- 
treating the dies after use. We’re 
well satisfied with FC steel.” 


CARILLOY FC 
is ready for use when delivered. 


U-S'S CariLLoy FC steel comes 
to you already quenched and tem- 
pered to the hardness you require 
and doesn’t require heat treatment 
after machining. It comes in all 
standard bar forms and sizes in a 
hardness range from 255 to 375 Bri- 
nell. Tensile strengths ranging from 
125,000 to 175,000 psi. are available. 

Our experienced metallurgists will 
be glad to discuss the possible appli- 
cations of pre-hardened, free-cutting 
FC steel in your products. Just write 
to United States Steel, Room 2809-L, 
525 William Penn Place, Pittsburgh 
30, Pennsylvania. 


V’essible Applications for 


U-S-S CARILLOY FC steel 


Arbors 
Armature Shafts 
Axles 

Ball Becrings 
Bail Races 
Brake Press Dies 
Blanking Dies 
Bolts 

Boring Bars 
Bucket Tenth 
Bushings 

Cams 

Chain Links 
Chain Pins 
Chuck Bodies 
Chisels 

Chisel Bushings 
Clash Gears 
Clutches 

Collets 
Connecting Rods 
Connecting Rod Bolts 
Coining Dies 


U N es a 


Crankshafts 

Cutter Bodies 
Cylinder Head Studs 
Dies 

Die Bodies 

Drift Pins 

Drill Shanks 
Elevating Screws 
Embossing Dies 
Expanding Mandrels 
Feed Screws 

Forge Hammers 
Forge Rams 
Forming Dies 
Forming Rolls 
Gauges 

Gears 

Guide Pins 
Hammers 

High Tempered Bolts 
Hydraulic Rams 
Jigs 

Keys 


UsS 


UNITED STATES STEEL 
TENNESSEE COAL & LRON DIVISION. FAIRFIELD, ALA 


Knuckle Pins 
Knuckle Shafts 
Lead Screws 
Mandrels 
Master Hobs 
Molds 

Nuts 


Rollers 

Screws 

Screw Drivers 
Shafts 

Shear Blades 
Sleeves 

Sleeve Shafts 
Pinch Bars Spindles 
Pinions Spline Shafts 
Pins Spring Collets 
Pipe Cutter Wheels Straightening Rolls 
Piston Rods Studs 

Pitman Screws Swaging Rolls 
Plastic Molds Tap Shanks 
Pliers Tool Bodies 
Power Drive Bits Tool Post Screws 
Propeller Shafts Trimming Dies 
Punches “U" Bolts 
Races Universal Joints 
Racks Valve Siuds 
Ratchets Worms 

Reamer Bodies Wrenches 
Reamer Shanks 
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Pian'ng press brake dies from free-cutting Carilloy 
FC steel at Verson Alistee! Press Co. Carilloy FC is 
much easier to machine than the steel previously used, 
80 tools last much longer. in addition, better machin- 
ability makes it possible for Verson to get a smoother 
finish ana to use a harder steel for the dies. As a result 
the dies give betiar service. 
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New Books continued 
wishes to acquire a better speaking 
voice and to improve his ability to 
express himself clearly and distinctly. 

All basic processes of speech pro- 
duction are included, together with 
chapters on ear training, vocal pitch, 
loudness, quality, speec h rhythm, and 
other related topics. Training exer 
cises are given in chapters on relaxa- 
tion, posture and breathing. 


Advanced Mathematics in 
Physics and Engineering 


A. BRONWELL, Prof. of Electrical En- 
gineering, Northwestern University, 
475 pages, 6x9 in. Published by Mc- 
Graw-Hill Book Co., 330 West 42 
St., New York, 36, N. Y., $6. 


This new text presents a mathe- 
matical foundation in the principal 
branches of advanced mathematics 
which are used throughout physics and 
engineering. Clarity and understand- 
ing are primary considerations, al- 
though a reasonable degree of mathe- 
matical rigor has been achieved. 

The fundamental physical laws in 
many of the more important areas of 
physics and engineering are expressed 
in general form. These become the 
springboard for the development of 
vast areas of applications. The text 
shows how the fundamental formula- 
tions simplify to special cases which 
usually form the starting point in the 
solution of problems in physics and 
engineering. The underlying unity in 
the methods of mathematical analysis 
in the various fields of physics and en- 
gineering are emphasized 

The topics include infinite series; 
Fourier series and the Fourier integral ; 
ordinary differential equations; series 
methods of solving differential equa- 
tions, including the Bessel, Legendre, 
and associated Legendre equations; 
partial differentiation; Lagrange’s 
equations; Hamilton’s principle, vec- 
tor analysis; functions of a complex 
variable; and Laplace transforms. 

A distinctive feature of this book is 
a chapter which presents a unified 
treatment of the solutions of a broad 
classification of linear partial differ- 
ential equations. These include La- 
place's equation, the wave equation, 
both with and without energy dissipa- 
tion, the heat flow and chemical dif- 
fusion equations, and others. These 
equations underlie much of the theory 
of per and engineering, including 
such fields as fluid dynamics, heat flow, 
vibration in systems with distributed 
elements, electromagnetic theory, etc. 
Solutions of the differential equations 
in various coordinate systems are ob 
tained in the form of characteristic 
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...when the Milford Method may 
Save you thousands of dollars in 
costly fasteners and assembly! 


ett 


This scientific approach to product and parts 
assembly is a fastener-engineering consult- 
ing service which analyzes your needs at 
the blueprint stage... before you invest 
in expensive tools and dies! It projects 
for you the right fastener. Look into 
the economies of the “MILFORD 
METHOD” now. Send your blue- 
prints and samples for analysis 
and planning by the “MILFORD 
METHOD”, or write for the 
“Milford Method” brochure 

today. 


t zer. ore 
ILFORD RIVET & MACHINE CO. 


MILFORD, the name to rivet in your memory for fasteners. 


the 


---- Bridgeport Ave., Milford, Conn. 
---- HHlinois Ave., Aurora, Ill. 
---- W. River St., Elyria, Cio 
---- Platt Street, Hatboro, Penn. 
---» So. Palm Ave., Alhambra, Calif. 











The Juperiority of 
Periflex Packings 
begins with 

Mold Engineering/ 


let us send our 
new catalog list- 
ing mold dota. 


Sufficient interference to produce an 
efficient seal and at the same time 
minimum frictional drag on moving 
surfaces has been accomplished by 
Periflex. Careful attention is given 
in our shop to maintain close toler- 
ances and special design features in 


mold manufacture 


Periflex 
Inc. 


HAZEL PARK e MICHIGAN 





New Books continued 


functions. It is then a relatively sim- 
ple matter to select the proper charac- 
teristic function for a given static or 
dynamic problem. 

Chapters are devoted to the devel- 
opment of fundamental principles in 
the following areas: vibration in 
lumped and distributed element. sys- 
tems; heat flow; fluid dynamics, of 
both compressible and incompressi- 
ble fluids; and electromagnetic the- 
ory. One of the chapters deals with 
the various criteria for stability of elec- 
trical and mechanical systems, includ- 
ing the Routh-Hurwitz criterion, the 
Nyquist criterion and others. 

Problems have been carefully 
chosen to supplement the text ma- 
terial with additional information. 
They are designed to increase the 
mathematical facility of the student, as 
well as to give him a tangible under- 
standing of the applications of mathe- 
matics in physics and engineering. 


Hydrometallurgy of 
Base Metals 


G. D. VAN ARSDALE, 
Prepared with the 
Door Company staff. 370 pages 6x9 
in. Published by McGraw-Hill Book 
Co., 330 W. 42 St., New York 36, 
NF ., oe.30. 


How 


Editor-in-Chief. 


assistance of the 


to recover base metals by 
leaching is fully and practically shown 
in this book, with dependable facts 
from the wide experience of the editor 
and a group of specialists. With spe- 
cial reference to copper, it gives much 
helpful technical and economic infor- 
mation on the hy drametallurgy of cop- 
per, lead, zinc, antimony, cadmium, 
vanadium, uranium and radium. 

Processes and plants are described, 
and operating data is included from 
the field, facts on equipment and ma- 
terials of construction, economic con- 
siderations, and preparatory steps, 
including crushing, grinding, and 
roasting. Here, too, is a complete 
treatise on the chemistry of leaching, 
and a study of the history, cost, and 
future of the leaching process. 


Metal Data 


S. L. Hoyt, Technical Advisor, Bat- 

telle Memorial Institute, 526 pages, 

6x9 in. Published by Reimhold Pub- 

lishing Co., 330 W. 42 St., New York 
6, N, | $10. 


This second edition, similar in form 
to its predecessor, not only includes 
the most recent information avail- 
able, but offers a wealth of new 
data on such topics as hardenability 





a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry; your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 


Siro 


STEEL BALL CO. 


| 1850 Se. S4th Ave., Cicero 50, Ill. 


Pet ® 





Largest Independent and Exclusive 
Metal Ball Manufacturer 
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New Books continued 
improved stud welding 
of H-Steels, the recently developed through K § M engineering 
Super Alloys for high-temperature 
stress members, and other new alloys. 

The original purpose of the book 
has been iene - select important cost OF ARMORED VEHICLES 
data from reliable sources, and pre- 
sent them to metallurgists and ror LOWERED BY 
neers in a form usable for daily refer- 
ence. As a result, the bulk of the ma- yr a 
terial is offered in tabular form with LS 3) L, | STUD WELDING 
a minimum of descriptive text. Nearly 
700 tables and graphs include use- 
ful working information on such me- 
tallic properties as tensile strength, 
hardenability, thermal expansion, creep 
strength, endurance limit and yield 
strength at normal, subnormal, and 
elevated temperatures, and for various 
conditions of mechanical treatment 
Numerous special features include a 
listing of commonly used test bars, 
hardness tests, corrosion data, conver- 
sion factors, applications of materials 
and the properties of elements. 

Data is given for steels—including 
wrought, heat treated, cast and stain 
less, nonferrous alloys such as cop- 
per, aluminum, magnesium, lead and 
nickel, plus many of the less com- 
mon metals like antimony, beryllium, 
bismuth, cadmium, tungsten, titanium, 
zirconium, etc. 

The final chapter includes general 
data on such topics as the following: 
The periodic system; simple tests for 
identifying metals; heat content of 
metals; ASTM gram size charts; and 
many others. plate for the numerous parts, covers and wireways which must be fastened 








The slow, expensive method of drilling and tapping armor 


in armored vehicles has been largely replaced by fast KSM stud welding 
Production costs are reduced because KSM stud welding is an inherently 


Electrical Code Diagrams 


faster method. In addition, time consuming rework, frequently required 
B. Z. SEGALL 83 x 11 im. Published in drilling and tapping due to the characteristic variations in physical 
by McGrau -Hill Book Co., 930 W’. 42 properties of armor plate, is eliminated 

St., New York 36, N. Y., $12.50 

- ’ The success of stud welding on armor plate is largely due 
This is the second of a two-volum« ; 
series that is based on the 1951 edi 
tion of the National Electric Code. heating to stress relieve the immediate area. This gives base welded 


to KSM _ research. KSM engineers developed a simple method of post- 


Volume I consisted of two chapters: material greater strength than that of the fastener 
Wiring Design and Protection; Wir- 
ing Methods and Materials. This vol 
ume contains four chapters as follows: 
Equipment for General Use: Special KSM Products, Inc., Merchantville 8, New Jersey 
Occupancies, Special Equipment; Spe- 
cial Conditions; and Communication 
Systems. By showing diagramatically 
one or more illustrations for each code 
rule, the book clarifies just how the 
rule may be applied. Typical applica- 
tions are also listed. 
The section on equipment for gen- 
eral use includes such items as: flexi- 
ble cords; lighting fixtures; appli- 
ances; motors and controllers; gener- 
ators, transformers; capacitors; resis- 
tors and storage batteries. The Special a : 
Occupancies chapter discusses hazard- ) 
ous catnen ng theaters, mo- ; STUD WELDING 
tion-picture studios, etc. 
The Special Equipment chapter 


KSM engiseering often reduces fastening costs and im- 
proves results. Ask for specific information in terms of your needs. Write 
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New Books sees continued 


fer valving corrosive 
and “hard-to-handle”’ fluids « oo __zives data on such items as signs and 
is ee ee ee 


outline lighting, cranes and hoists, 
electric welders, sound recording 
equipment, induction and dielectric 


M $ L L & RA’ CA N he A heating equipment, and machine tools 
py The Special Conditions section in 

offers ouel , cludes emergency lighting, circuits 
20, 000 different and yg nee operating at more than 


etween conductors, circuits 


600 Vv 
‘custom-made’ assemllies On and equipment operating at less than 
, : 50 v; remote-control, low energy 
G standardized basis power and signal circuits, and outside 
wiring. 
The last chapter, Communication 
Systems, shows communication circuits 
and wiring details plus code rules for 
radio equipment. 


32 standard operators 


Methods of operation for Hills- 
McCanna Valves include hand- JosEPH M. PesTaRINt, Lecturer, MIT 
wheel and lever operators, sliding and Columbia Univ. 415 pages, 6 x 9 
stem, air and hydraulic cylinders, in. Published jointly by the Tecb- 
diaphragm motors and electric nology Press of Mass. Institute of 
motors in a variety of types. Technology and John Wiley & Son, 

Inc., 440 Fourth Ave., New York 16, 


14 standard diaphragms \ * °° 


Diaphragms, the heart of Hills- This is a fundamental discussion of 
McCanna Valves, are offered in a new group of electric machines by 
the widest choice to best suit your the man who first recognized their 


pie 
individual needs; 5 types of rub- common properties and potentialities. 
butyl, Tygon, Compar, special current machines, or metadynes, may, 
polyethylene and Kel-F. without too great liberty, be called 
electromechanical vacuum tubes. This 
oncept carries major implications 
48 standard body materials ‘"? P 


Metadyne Statics 


ber, 3 of Neoprene plus Hycar, Certain of these generalized direct- 

since many versions of the generalized 
Bodies for Hills-McCanna valves metadyne have already an established 
are furnished in cast iron, with or function throughout the whole range 
without such linings as rubber, of high-performance automatic con- 
glass, lead, etc.; in any machin- 


able alloy or in such materials as 
Karbate, stoneware, porcelain, etc. 


trol systems. 

Metadynes are usually used in sys 
tems of machines rather than individ 
ually as is conventional machinery. 
By offering such a bioad selection of opera- These systems can be designed to ab- 
tors, diaphragms and bodies, Hills-McCanna sorb power under a pres ribed rela- 
is able to furnish so many standard combi- tionship between torque and speed, as 
nations that the user is in the position of well as response time. They are applic- 

‘ , able to electric locomotives, rolling 
being able, in most cases, to find the exact mills, cranes, sources of electric power 
valve that best fits his individual require- for distribution systems, amplifiers, 
ments. There is virtually never any need to transformers, generators etc. They are 


adapt to your service a valve developed designed from a synthesis standpoint 
Secaiainindiiaiamead with the necessary characteristics built 
, into the components. This procedure 


The 36 page catalog No. V-52 gives full contrasts with the conventional method 
details on all Hills-McCanna Valves. Write of using machines that have inherent 
for your copy. HILLS-McCANNA CO., | characteristics and that have to be 


’ a closely regulated by feedback tech- 
W. Nelson St., Chicago 18, Illinois. niques to get the desired behavior. 


Dr. Pestarini’s approach to the 
analysis and design of these machines 


is so general—permitting arbitrary 
HILLS-MCCAN NA distribution of windings and brushes 
around the machine—that an almost 
daunders patent diaphragm valued unlimited range of characteristics re- 
lating speed, voltages, torque and cur- 

Also Manufacturers of Proportioning Pumps —meuteien. 
Force Feed Lubricators « Magnesium Alloy Castings Many of these metadyne systems use 
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New Books. . continued 


“constant current’’ or utilize generators 
or rotating transformers having nearly 
constant but drooping current charac- 
teristics. A wide variety of machines is 
available as components for these sys- 
tems, and their characteristics can be 
modified by feeding into their mul- 
tiple fields signals from other parts 
of the machine system. When these 
machines are used thusly, other bene- 
ficial and useful characteristics arise, 
such as ease of regenerative-braking, 
linsited short-circuit currents, and re- 
duced machine size for prescribed 
horsepower outputs. 


The Principles of — <7 awl Bin 
Physical Metallurgy MARSH research leads again 
Gupert E. Doan, Mer. of Metallur- with a new improved quality 
gical Research, Koppers Co., formerly ; 2 

lead. of Mvadinan, Lelueh Gale impregnated mechanical leather! 
sity, 331 pages, 6 x 9 in. Published 


by the McGraw Hill Book Co., 330 Marsh leads in better Leather 
West 42 St., New York 36, N. y - 


€5 50 Packings, because — 
As in earlier editions, the author Only packing leather spe- 
approaches the subject from the stand- ae 
" cifically tanned to Marsh 


point of classical physical chemistry 
and physics. Beginning with the states rigid specifications is used. Cup Packing V Packing 
of aggregation, the book presents a 


coherent and organically unified ac- Marsh continuing research 
count of the behavior of metals under ‘ ht. 

- on impregnations and qual- 
the influence of the operations which 
are performed upon them in the metal ity control give you new 


fabricating and manufacturing indus- packing material values — 
tries. A‘ a 
: ee 3 ‘ to improve the efficiency and 

The basic principles of metallic be- 


havior are stressed over the particular acceptance of your products. 
alloys or processes. However, the stu- 

dent must know these alloys and learn Marsh research has developed 
the basic processes and problems in- | new, tougher — wear, age and 


volved in their use in order that he 
may fully understand their relation- 
ship to fundamental principles. For — mechanical leather packings 
this reason, separate consideration of which combine resilience and 
the commercial aspects of the major os) pee ne ENGINEERING AND 
* ae - tightness with low friction. 
metals and alloys is given briefly. For CONSULTING SERVICE 
it is of as much importance to the en- 
gineer that he know how to convert 
the principles to practical application 
as it is to know the principles. FEATURES: Low coefficient of friction vacuum, gas, gasoline, 
Metallurgic properties are now ex- — both static and running, greater 
plained as far as possible in terms of | Wear resistance, tighter sealing, 
atoms and electrons, replacing the | TUCMITLELULACE ALT TTT fluids, ask Marsh for field 
mere comparison of metals as to these 
properties without practical knowiedge 
as to their probable use and proper 


U Packing Flange Packing 


extreme temperature resistant Diaphragm Washer 














If you seal oil, water, air, 


naptha, alcohol or other 





stability, improved lubrication poten- engineering service. 
tials, longer life. 





selection. ; a ioe @ Write for Engineering Handbook and technical literature 
The author has given significant 


attention to the up-to-date features of 


the book by the revision of material C.W. MARSH COMPANY 


on mechanisms of deformation and 


annealing in accord with recent find- Main Office and Factory...Muskegon, Michigan 
ings. New casting techniques have 

been added, including investment cast- © SALES OPPICES « 
ing and directional solidification 75 E. WACKER DRIVE 101 PARK AVE.,ROOM 1730 1900 EUCLID AVENUE 


methods for sand casting. CHICAGO 1, ILLINOIS NEW YORK 17, NEW YORK CLEVELAND 15, OHIO 
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SINTRIMIK 


ipoint Micrometer 


Siwy Size Bore or Hole 
within range of tool... 
*without masters 





Now you can realize new economies 
and speed by measuring bores and 
holes directly! The new Brown & 
Sharpe Intrimik Internal Tri-point 
Micrometer gives you a handy means 
of measuring in increments of .0001” 
on bore sizes from .275” to .500”, and 
in increments of .0002” on bore sizes 
from .500” to 4.000”. It’s a big time 
and money saver...eliminates the 
need for expensive plugs and setting 
rings. Every feature for convenience, 
precision, and long service life is 
incorporated in its design and con- 
struction. Write for new illustrated 
Bulletin. Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S.A. 


a 


Furnished as 
individual tools 
and in sets 


Extensions are available for all size 
Intrimiks to facilitate measuring deep holes. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe |": 
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OQ Vo 
GSE | keeps market for bubblers “bubbling” 


Another example of how glass by CORNING OQ O 
improves product performance 


Bubbles aren’t too solid a foundation 
on which to build a business but they 
have worked fine for The Meriam 
Instrument Co. 

They manufacture Sight Feed Bub- 
blers. At first, they were used for the 
continuous operation of tank liquid 
level gauges. Then, Meriam saw a 
much wider market for this product 
—to purge lines, give visual indica- 
tion, note the presence of harmful 
gases and in conjunction with flow 
meter measure of corrosive materials, 
to eliminate the problem of satis- 
factory sealing fluids. 

To make Sight Feed Bubblers 
adaptable for all of these services, 
Meriam engineers got in touch with 
Corning. Out of this came trans- 
parent corrosion-resistant PYREX 
bowls made to close tolerances for 
operation up to 50 psi. Noted for its 
resistance both to corrosion and 
thermal shock, PYREX brand glass 
No. 7740, provides an economical 
solution to the problem. 

Doubtless your problem zs differ- 
ent. But if glass in any shape or form 
can help to solve it, check with 
Corning. As a means of bringing you 
up-to-date on glass, we’d be happy 
to send you “Glass, its increasing 
importance in product design.” It 
contains a digest of the characteristics 
and types of glass available with use- 
ful tabular data. Use coupon below. 


Send for this 12-page illustrated 


idea book, “GLASS—its increasing 
importance in product design.” The Corning Glass Works 
” Dept. PE-2, Corning, N. Y. 


coupon is for your convenience. 
Please send me your | 2-page illustrated booklet, 


“GLASS — its increasing importance in product design.” 


Nome Title 


Fe . a b ce (Fle \ ge % Company 


Address 
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Relemelele 
MILES... 


* 
‘a 


ON MINIATURE 
RUBBER TIRES 


Photograph courtesy of 


Cummins Engine Compeny, inc., Columbus, Indiene 


Tire-shaped rubber packing rings for cylinder liners in Cummins diesel 
engines are small but important. They provide a seal between oil and 
water—a seal that must be perfect whether the engine is cold or operating 
at high temperatures. Moreover, these rubber rings must stand up for at 
least the equivalent of 100,000 miles of operation. 

These severe operating requirements presented a rubber problem with 
exacting specifications: resistance to sustained heat—controlled swell in 
oil—exceptional compression quality—precision tolerances. 

Continental met all these specifications and produced a rubber ring that 
gives outstanding service in an outstanding diesel engine. 

The successful production of this specialized rubber part is typical of 
the complete service in rubber offered by Continental. 

When you need molded or extruded rubber parts, 
why not enlist the assistance of Continental? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists hundreds of 
standard grommets, bushings, rings and extruded 
shapes. It will be a valuable addition to your 
working file. Send for your copy today or... 


See our Catalog in Sweet's File for Product Designers 


MANUFACTURERS SINCE 1903 


CONTINENTAL 


RUBBER WORKS 


1982 LIBERTY STREET + ERIE 6, PENNSYLVANIA . 
BRANCHES 


Baltanore. Md Cleveland, Ohio Konsas City, Mo 


Pittsburgh, Po 


Boston, Mass Dayton, Ohio Los Angeles, Calif Rochester. N.Y 


Buffalo, N.Y Detroit, Mich Memphis, Tenn St. Louis, Mo 


Chicago, Ii! Hartford, Conn New York, N.Y Son Francisco, Calif 


Cincinnati, Ohio 


Indianapolis, ind Philadelphia, Pa Syrecuse, N.Y 


COLD-ROLL-FORMING 


gives you all of 
these advantages 


We tower lott - 


@ In busy metal working plants, 
vigilant production men are con- 
stantly on the lookout for places 
where, due to increased demand for 
their products, the time is ripe for 
a change of methods. They know 
that in the shaping of metals into 
finished products or components, 
cold roll forming has many impor- 
tant quality and cost advantages 
over all other methods. 


In some instances it becomes pos- 
sible, by redesign of the product, to 
adopt cold roll forming. In others, 
the mere need for higher produc- 
tion makes the change profitable. 
Again, redesign often leads to a 
saving in weight which, in the case 
of the more expensive metals, alone 
may amount to much more than 
the conversion cost. 

When such changes are indicated, 
feel free to avail yourself of the 
Yoder engineering service in ana- 
lyzing and determining the prac- 
ticability of cold roll forming, 
choice and cost of equipment, and 
other pertinent questions. 

THE YODER COMPANY 


5522 Walworth Ave., Cleveland 2, Ohio 


Cold-Roll 
FORMING 
MACHINES 
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You get bearing 
performance at rolled bushing 
costs with our Bimetal Bushings. 


Wide variety of diameters, 


lengths, lining alloys, on 


steel backs. Write today. 


Products of our six plants include: Sleeve bear- 

ings in all designs and sizes; cast bronze bush- FEOERAT 
ings; rolled split-type bushings; bimetal rolled Mogul 
bushings; washers; spacer tubes; precision bronze 
parts and bronze bars, SINCE 1899 





FEDERAL-MOGUL CORPORATION 
11043 SHOEMAKER ° DETROIT 13, MICHIGAN 
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each grip length serves a wide range 
of thicknesses —to speed assembly 
and simplify stock requirements 


I, many ways, you save time and money with Southco Screw Fasteners. 
In countless applications, the wide grip range is but one of many ad- 
vantages. Tension is always uniform, never too tight or too loose. A 
turn of the screw locks or unlocks, instantly. Installation is easy, without 
special equipment. Tapped holes are eliminated, along with screws, 
bolts, lock nuts, lock washers, etc. Alignment is not critical because 
fasteners “‘float’’ in the outer panel. Skilled help is not required. Even 
if access plates or doors or frames become warped, Southco Fasteners 
continue to perform, easily and efficiently, for the life ot the assembly. 

You get all these advantages and more, when you use Southco 
Fasteners. For complete information write Southco Div., South Chester 
Corp., 1406 Finance Bldg., Philadelphia 2, Pa. 


Important for military contractors! Prompt deliveries now possible 
because of recently expanded plani facilities. 











SOUTHCO 


PAWL - SCREW AND SPRING - 

DRIVE RIVETS - ANCHOR NUTS - 

: ENGINEERED SPECIALTIES 
OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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How a jet engine runs on its “nerves” 


Auxiliary “nerve center" 
of a jet’s engine, this 
complex gearbox 


transmits the power that 


From a jet’s mighty engine, these precision gears “take off power runs oil and fuel pumps, 
and pass it along to vital accessory equipment at the specific rate required 


by each different unit. As many as 30 separate gears ... as many as 2500 generators, and other 


separate machining and assembly operations ... go into this gearbox so . : 
— agp ire | Bee vital accessories. 
essential to safe, efficient operation of a jet. And for this tremendously 


complex production, Westinghouse depends on Lycoming. To produce this intricate 


Lycoming stands ready to assist you, too. Whether you have “just an unit for J-40 engines, 

idea” that needs development, a problem in the blueprint stage, : 

or a finished metal product that needs precise, speedy fabrication . . . Westinghouse looks to 
you can depend on Lycoming’s long-tested ability to meet the most Lycoming for precision 
exacting and diverse industrial or military requirements. : 

Whatever your problem—look to Lycoming! production. 


Lycoming’s 22 million feet of floor space, its more than 
6,000 machine tools, and its wealth of creative engineering 


ability stand ready to serve your needs, 


------------------------/|{ = 
Lycoming-Spencer Division / ™ f 

AVCO Manvfacturing Corp. 
652 Oliver Street 7 


Williamsport, Pa. 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES + PRECISION-AND- 
VOLUME MACHINE PARTS + GRAY-IRON CASTINGS + STEEL-PLATE FABRICATION 


Loox ro LYCOMI = nee 


BR SEPORT-LY MING 


Please send me further information on 
Lycoming’s varied abilities and facilities 


Name_ 
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ADVANCE 
RELAYS 


precise 
circuitry 


There are many reasons 
why Industry specifies 

ADVANCE RELAYS: They 
meet or surpass Military 





and Civilian require- 





ments — many types have 
AN approval— many are 
hermetically sealed — all 
are lightweight — small — 
rugged — compact — and 
all are precision-built for 
efficient, trouble-free, 
long life performance. 


If you have relay problems 

Your non- involving contact loads, 

(above) cess, your de coil resistances, close 

shaping a Pro | detail—is 5 : _» differential, timing 

the Kau i ona | features, input sources, 
rodu . . b J critical environment or any 

through forging “ particular requirements 





Find out how . ; 
involving unusual or 





a Cleveland accurate circuit behavior, 


can help you in | ; ADVANCE can supply 


your special parts the relay 


production A complete line of relays 
Weite tor bulletia for radar, radio, electronic 
and electrical equipment 
“Specials by applications. 
Specialists 


Write for new, descriptive 
Catalog containing 
detailed information about 
ADVANCE Relays 

and facilities. 





” 


ADVANCE ELECTRIC | 
3 AN REL 











< Keoppers Polystyrene! 


ERSATILITY and quality of performance, plus econ- 
"oe in production, explain the rising popularity 
of Koppers Polystyrene with the designers and manu- 
facturers of television sets. Its performance in the ap- 
plications shown here has been highly satisfactory and 
forecasts a larger and more important role in the pro- 
duction of television sets in the future. 

There’s a type of Koppers Polystyrene for practically 
every product need. A letter of inquiry will quickly 
bring a Koppers representative with details about the 
Koppers Polystyrene that best fits your particular needs. 


A 

>) Dy Sylvania’s HaloLight, a frame of light around the 
A picture tube, incorporates Koppers “Evenglo” Poly- 
styrene with which opacity, color and diffusion of light can be 
more accurately controlled than with any other material com- 
monly used. Koppers formulation of “Evenglo” assures exact 
similarity of light characteristics in each piece, as well as the 

required stability and dielectric strength. 
The mask used in Sylvania’s HaloLight frame is Koppers 


: es This front lens, made for Majestic Radio and Television, 
Modified Polystyrene MC 305. Konpers Modified Polystyrenes >] , 


Division of the Wilcox-Gay Corp., is mo'ded of Koppers 
crystal Polystyrene 31. Its combination of properties 
permits its use in a variety of large moldings. Crystal clarity, light 
weight and dimensional stability make it an economical material 


combine high shock resistance and greater toughness with 
physical strength, smooth finish and the other desirable char- 
acteristics of regular polystyrene. 


Molder: Amos Molded Plastics, Edinburg, Indiana. Molder: Prolon Plastics, Division of Prophylactic Brush Co., Florence, Mass. 


i anspor for 
, , " , , a picture tube 
This rear protective cap for the - we, P 7 
—_— were molded for 

-. reverse end of the picture tube is - : ; 
. a ‘ Zenith Radio Corporation. 
made of Koppers Polystyrene “ Ability to withstand th 
- - ’ ‘ e 
MC 305, one of the Modified ’ 
Polystyrenes with high resistance 
to shock and impact. It can be 
molded easily, quickly and eco- 
nomically to the close tolerances 
required in the finished product 


heat and weight of the 
tube were necessary re- 
quirements of the sup- 
ports. Koppers Polysty- 
rene satisfied these essen- 
tials at a low unit cost. 

Molder: Sylvania Electric Products 


ine. Waren, Pe. Molder: Service Plastics, Inc., 


Chicago, Ill, 


Koppers Plastics Make Many Products Better and Many Better Products Possible 


) 


KOPPERS | 


Ww y 


= 


KOPPERS COMPANY, INC., Chemical Division, Dept. pE-23, PITTSBURGH 19, PA. 
SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + CHICAGO + DETROIT + LOS ANGELES 
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Get More for 
your CHAIN 
Dollar... 


Roller Chains 


Today — machines are precision engineered to meet the demands 
for ever increasing output. That’s why it’s important to get maxi- 
mum results from your chain drives. ACME Roller Chains best 
meet these demands. Their positive grip affords efficient power 
transmission . . . means you get full rated power. They reduce 
costly time — are easy to install. ACME Chains are ruggedly con- 
structed of hardened steel to assure long service with minimum 
maintenance . . . vital to maximum production. Be sure to get more 
for your chain dollars by specifying ACME Chains. 


When you put ACME Roller Chains t» work, you're putting to 
work more than thirty years’ diversified experience in the roller 
chain industry. Let ACME engineers recommend a chain drive that 
will give you trouble-free operation, peak performance, high level 
production, plus low maintenance costs. We invite your chain prob- 
lems which will receive prompt attention. Write or phone today. 


Write Dept. 1D for new 
illustrated 76 page catalog 
on use and application of 
roller chains and sprockets. 


MASSACHUSETTS 








ELECTRICAL 
For, products 


PLASTISOL 
INSULATION 


for Molding, Extruding 
or Dipping can be 
specifically compounded to 
produce these advantages: 
© Ease of molding or coating— 


inexpensive molds or equipment 
required 


@ Good aging properties under nor- 
mal operating temperatures 

@ Low temperature flexibility 

@ Good outdoor durability 

@ Resists most acids and alkalis 

@ Good flame resistance 

@ Resistance to oil and grease 


Whatever you manufacture, from 
spaghetti wiring to circuit-breaker 
panels, Stanley chemists can form- 
ulate a vinyl plastisol to meet your 
most exacting insulation require- 
ments. For specific information 
write today to the Stanley Chemical 
Co., 82 Berlin St., East Berlin, Conn. 


STANLEY 
CHEMICA 


LACQUERS JAPANS SYNTHETICS ENAMEL‘ 
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Now is the time to evaluate 


1TANIOM 


THE STRONG, LIGHT STRUCTURAL MATERIAL 
WITH OUTSTANDING CORROSION RESISTANCE 


PRODUCTION QUANTITIES of titanium and titanium alloys are now 
available in fabricated and semi-fabricated forms for commercial 
evaluation. Made from titanium sponge, pioneered commercially by 
Du Pont, these new materials of construction possess very high 
strength to weight ratios. ..excellent corrosion resistance with greater 
ability to stand elevated temperatures than aluminum or mag- 
nesium. Together, these properties mean new design horizons for 
engineers and metallurgists . .. may mean that your product of to- 
morrow can be made better, faster and at lower cost. 


IMPORTANT PROPERTIES 


HIGH STRENGTH. Tensile strengths of 65,000 to 175,000 psi (with correspond- 
ing yield strengths of 55,000 to 160,000 psi and elongations of 25 to 
10%), depending upon alloy and degree of cold work. 


LIGHT IN WEIGHT. Density of 0.16 lbs./cu. in. 44°) lighter than common 
structural steels. 


EXCELLENT CORROSION RESISTANCE. Comparable to austenitic stainless steel 
in general properties. Remarkable in resistance to nitric acid, moist 
chlorine, chlorides, marine atmosphere and salt water. 


GOOD FATIGUE STRENGTH. The only known structural metal with an endur- 
ance limit (stress and torsional) consistently in excess of 50°), of 
tensile strength. 


INTERMEDIATE TEMPERATURE OPERATION. Properties not substantially affected 
by prolonged operation in temperature range of 400° to 800°F 


FORMABILITY. Can be hot or cold rolled, forged, stamped, pressed, joggled, 
sawed, machined, etc., with equipment conventionally used for 
stainless steel. 


WELDABILITY. Commercially pure grades can be readily spot and seam 
welded without inert gas protection. Flash and arc welding of these 
materials can be easily accomplished under inert gas cover. 


AVAILABILITY. In sponge, billets, sheet, strip, rod, bar, wire and tubing as 
commercially pure titanium and in a wide range of titanium based 
alloys. 


DU PONT 


TITANIUM 


ing titanium for the following applications 


alloys: Properties, applications, processing, et« 


SUGGESTED APPLICATIONS 


AIRCRAFT 


Cowling <nd Ducts 
Structural Parts 

Fire Walls 

Fastenings and Fittings 
Power Plant Components 


Condensers and Heat Exchangers 
Mufflers 

Metering Equipment 

Trim and Hardware 

Vaives and Pumps 


CHEMICAL AND INDUSTRIAL 
Food Processing and Handling 
Refinery Equipment 
Chemical Processing 
Instrument Parts 
Textile Shuttles and Spindles 


FERROUS & NON-FERROUS ALLOYS 


Grain Refiner 
Hardening Agent 
Carbon Stabilizer 


fOr FURTHER INFORMATION 


Although Du Pont is a prime producer of ti- 
tanium metal in sponge form and not a man- 
ufacturer of fabricated shapes of titanium 
or titanium alloys, we will be happy to send 
you additional information on the prope.ties, 
applications and processing of this new struc- 
tural material. We will also be happy to give 
you advice on how you can obtain sampies 
for commerical evaluation. Just mail the cou- 
pon below to: E. I. du Pont de Nemours & 
Co. (Inc.), Pigments Department, Wilming- 
ton 98, Delaware. 


E. I. du Pont de Nemours & Co. (Inc 
Pigments Dept., Wilmington 98, Delaware 
Please send me more information about titanium and titanium based 


I am interested in evaluat 





Name 





Firm 





°F. U.S. PaT. OFF 


Street and No 





BETTER THINGS FOR BETTER LIVING 





- THROUGH CHEMISTRY 
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OUNTRY 


the New 
hardboard 


Amazingly tough, amaz- 

ingly versatile... 

comparison as a new leader in 

quality hardboard. Allwood is struc- 

turally sound, dimensionally stable, uni- 

formly strong. Durable, dependable Allwood 
can be produced to answer your design problems, 


challenging 


fit your plans or meet your manufacturing needs. 


Simpson Logging Company of Seattle, Washington, 
are exclusive national sales agents for Allwood. 


Send for FREE booklet 
The Allwood Story 


OREGON 
LUMBER 
COMPANY 


BAKER, OREGON 


Allwood can be bent, die cut, scored, 
drilled, laminated, shaped, routed, 
planed, sawed, nailed, glued and 
processed in almost any way you 
wish or the job demands. 


316 


UNSUNG 
HEROES 


Deep down inside, close 
to the heart of things, in- 
tricate gearing mechan- 
isms probably control 
the functioning of most 
machines. Gears are the 
unsung heroes of many 
a production success. 


Diefendort modestly ac- 
cepts its role as designer 





and producer of gears to 
help make your products 
successful. 


DIEFENDORE 
GEAR 


CORP. 


Syracuse, N. Y. 








NEW CYLINDER TIME DELAY CONTROL SWITCH 
INCREASES 


APPLICATION .. . 
WIDENS USE OF 
CYLINDER 
POWER 


For Any Type Actuation 
left or Ri Hand 
(tof Hend Shown) Pneu-Trol Time Delay Switches provide inde- 
pendent hydraulically controlled adjustable 
Type LU time dwell between 1% and 60 seconds in 
Uptrrust 20 to 1 ratios, Readily mounted on ma- 
chine for cylinder dwell at a positive stop 
Compact'y designed—a simplified low cost 
answer to electrical time dwell control of 
Type LH any cir or hydraulically operated machine 
Horizontal movement such as press work, burnishing, 
cootnee quenching, metal-cutting, etc. 
ideal for automatic feeders. 
Dimensions: 44" wide; 244" high; 1-7/16" 
deep. Overall height 4!" 
ona 
aL 


q - 
SR 


SWITCH MOUNTED TO PROVIDE 
nee & DWELL AT END OF POWER STROKE 


Write for descriptive literature and 
complete details. 


THe TROL DEVICES, INC. 
1430 N. Keating Ave. 


a > 
: >>y 
_ 


Chicago 51, Illinois 
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Two Special Purpose Connectors by 


Battery Connectors 


8-pin type for both A and B batteries 
used in all types of field communication 
equipment. “RUGGEDIZED” for extra 
security and long service life: polarizing 
stud is ALL METAL and all metal 
parts are cadmium plated and 

sealed with an iridite sealer. 

Cable may be brought out at 

any desired side position and 

locked. Handy bail makes removal from 
inaccessible places easy. 


Quick Disconnect 


Simply push male and female members 
together and lock. To disconnect with 
minimum resistance, pull back 

sleeve on plug shell and disconnect. 
Exceptionally low disengaging force required 
(less than 6 lbs., excepting pin friction) . 
Vibration proof, moisture-proofed 

with synthetic rubber insert. Meets 

AN pin pattern and voltage requirements, 
in accordance with MIL C-5015. 

Plug shell and coupling sleeve are 
aluminum alloy, cadmium plated 

and iridite-sealed. 

(Federal Spec. 

QOP — 416, Type 2.) 


Receptacle Types: 

Round flange single 

hole panel-mounted, square 

flange for 4 bolts, or specially 

flanged to specification. All con- 
tacts silver plated. 





We invite your inquiries on any problems con- 
cerning connectors, Our wealth of engineering 
experience in this specialty is at your service. 
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RIGHT ANGLE 


ROLLER ENDS, precisely 
square te avoid end-reb, 
escillation and side-shock. 


RIGHT ANGLE 


BEARING SURFACES with 
porallelism thet results in 
unwavering right-line 
' 


RIGHT ANGLE 


SEPARATOR SLOTS accurately machined 
to prevent reller skew, slide and uneven 


SALES OFFICES 


Syracuse 
Cleveland 
Houston 
Boston 
Philadelphia 


Chicago 
Pittsburgh 
Detroit 

Los Angeles 


Toronte 


There’s a growing preference 


gore ROLLWAY 


BEARINGS 


...and with good reason! 


uaa. 

AY ROLLWAY Roe 

ROLLWAY ROLLWAS ROLLER 
AY ROLLWAY ROLLWAY ROLLWAS / 
TOLLWAY ROLLWAY ROLLWAY RI 


Unwavering right-line rotation—free of skew, 
side-shock and end-rub—greatly extends the life 
expectancy of a Rollway Roller Bearing. Add to 
longer life the definite gains in smoother opera- 
tion and lower maintenance costs and it’s under- 
standable why, today, demand for Rollways has 
reached a new peak. 


Our increased facilities are expanding Rollway 
output as fast as possible. We are continuing to 
improve the balance between supply and demand, 
so that service to both established and new cus- 
tomers will be geared to their quantity require- 
ments . . . another reason why bearing users can 
confidently specify “The bearings that roll right 
because they're made right.” 


Let’s examine your bearing problems to- 
gether. Our years of specialized experience, 
plus complete metallurgical services, are at 
your command, Just write or wire Rollway 
Bearing Co., Inc., Syracuse 4, N. Y. 


ROLLWAY 


BEARINGS 


Complete Line of Radial and Thrust Cylindrical Roller Bearings 
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PIPE WASHING 
EQUIPMENT 


Rising costs—delivery—are they affecting the quality of your finished product? 
If pressure control is a vital part of its operation, make sure the 
valve selected is a CASH-ACME. If you do not find the 

specified valve required, let. CASH-ACME’s staff of 

engineers study your problem and make their 

recommendation. There is no obligation. 


AIR VISE 


Mail the coupon below with a brief outline of 
your installation requirements. A free 
booklet or catalog on request. 


CONCRETE 
MIXER 


SEPARATOR 
PARTS WASHER 
FOR DAIRY 


ATTACH TO YOUR LETTERHEAD 


A. W. Cash Valve Manufacturing Corp., 
6662 E. Wabash Avenue 
Decatur, Illinois 


[] Please send me your free dooklet. 


acme SILENT SENTINEL 


utomatic Valves 


OE 
FIRM — — 
re 
ciTy_ 


omnes  — 


A. W. CASH VALVE MFG. CORP. 
6662 E. Wabash Avenue * Decatur, Illinois 


To sove time may we suggest o brief outline of your require- 
ments be mailed with this coupon. 


rocco ococooco or 
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HARTWELL 


cae seal -FORGINGS 


It's wise to specify Ritco Bright 


Acti 
FLUSH LATCHES Finish Drop Forgings when accu- 
’ rate parts of topmost strength are 


AND HINGES gel ig-te MM Mal -\s-Mleldellalet Meld olgen 

duced to your blueprint in steel 
or non-ferrous metals, in weights 
from 1 4 lb. to 15 lbs. They‘re 
smooth and flash-free, require a 
minimum of machining before 
IST ulollsloM Zoltla slate (tla m 


Come to RITCO for drop forg- 
ings, special fasteners, and fin- 
ished bolts with regular or heavy 
heads. We also offer complete 
facilities for finishing—machining 
relate Mel alate liste Ma tiiluale hist Mme} lelel hy 
submitted. Rhode island Tao 
Company, 148 West River Street, 
Providence 1, Rhode Island. 








The World's best and most complete 


line for every application... 
“Make them flush, safe and simple!” 
was the plea of industries to the 

latch and hinge manufacturers. 

So HARTWELL did. Flushness 
for streamlining, efficiency and 
economy. Safe, rugged,compactness 
for dependable performance. Simple, 
positive-action to speed up mainte- 
nance operation. 

Finger-tip pressure on the trigger 
of the latch releases the bolt and 
permits the door to open. Finger-tip 
pressure on the bolt, when the 
door is in place, locks it shut. 

Dynamically flush and safe, they 
meet or surpass the most exacting 
requirements. 

Write for engineering specifications 


and counsel. 


HARTWELL 
EXCLUSIVE NEW ENGLAND REPRESENTATIVES 


COMPANY 
FOR CLEVELAND CAP SCREWS 


Manufacturers of Flush Latches and 

Hinges, Fittings and Cable Terminals. * 

9035 Venice Blvd., Los Angeles 34, Calif. | SERVING AMERICAN INDUSTRY SINCE 
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Stump You 


IRON BASE 


OILITE 


GIVES YOU TOP 
BEARING PERFORMANCE 


@ Iron Oilite is an excellent heavy duty 
bearing material. 


@ it is a sturdy material, and the load 
carrying capacity is increased by the 
hydraulic cushion of the trapped oil with 
which the bearing metal is impregnated. 


Iron Oilite bearings provide the acme 
in lubrication; a continuous, unbroken, 


oil film, on the bearing surfaces. 


Iron Oilite is available in all types of 
bearings and over a broad range of sizes. 


Iron Oilite is only one of the famous 
Oilite family of products created by 
Oilite powder metallurgy. 


AMPLEX MANUFACTURING COMPANY 
Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products include: 
BEARINGS, Finished Machine Parts, Cored and Solid Bars, Permanent 
Filters and Special Units in both NON-FERROUS and FERROUS Metals 


COPYRIGHT 1952 — THE CHRYSLER CORP. 
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The new NICE “C” series are precision 
radial bearings made in inch dimensions 
which correspond to established light duty 
inch standard sizes. Produced with ground 
and polished race ways and assembled with 
chrome alloy balls, they are designed for 
light duty radial, thrust or combined load 
applications and speeds in the neighbor- 
hood of 5000 R.P.M. maximum. “C” series 
radials are available without shields, single 
shielded or double shielded. 


“FR” SERIES GROUND THRUST BEARINGS 
FLAT BALL RACES WITH BALL RETAINER 


“FR” series flat race thrust bear- 
ings conform to established inch 
standard sizes and are recom- ( | 
mended for light loads and speeds 

up to 2500 R.P.M. The ball cages 

are made from solid brass stock 

for durability and long life and 

the ball track surfaces are preci- 

sion ground to a high finish 


7500 AND 7600 SERIES GROUND RADIAL BEARINGS 


SERIES 7500 


DOUBLE SEALED | 


Series 7500 and 7600 bearings are recommended 
for applications requiring the accuracy of rotation 
and quiet performance of close limit precision 
bearings, and where a highly efficient seal is re- 
quired to retain lubricant and exclude foreign 
SERIES 7600 materials. They are designed for medium loads and 
DOUBLE SEALED .,eeds in the neighborhood of 5000 R.P.M. maxi- 
mum, and are made in inch stondard sizes. 
Normally double sealed, series 7500 and 7600 
bearings can be produced to order with seals on 
one side only or without seals. 


FLANGE MOUNTED SELF-ALIGNING RADIAL BEARINGS 
LABYRINTH COMPOSITION SEALED-TWO LOCKING SET SCREWS 


3 HOLES 120° APART 


Ty NICE series F100 flange mounted radial 
bearings are designed for easy applica- 
tion to machine frames. The self-aligning 
feature together with their highly efficient 
labyrinth composition seal (see detail 
above), makes them ideal for a wide 
variety of applications such as farm ma- 
chinery, conveyors, power transmissions, 
blower and fan installations. They are 
available in popular inch shaft sizes and 

| are recommended for medium load and 
speed service conditions. 





-_ 


SOLID RACE TYPE WITH BALL RETAINER-LABYRINTH COMPOSITION SEALED 


SEAL DETAIL 
An oil resistant 
synthetic rubber 
coated fabric ring 
fits into a groove 
in the inner race 
and the recess 
formed by the 
inner and ovter 
dust caps. 





COMPANY 


ENNSYLVANIA 
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ere's what youve wanted ... 


= Better Design 


<7 Broader Size Ran@e 


a 


ee 


SHOLD-A-GRIP 


INTERCHANGEABLE 
TAPERED BUSHINGS 


SHOLD-A-GRIP BUSHING 


SAME 
SPROCKET 
BKSO 
%” PITCH 
10 TEETH 


PRECISION GROUND TAPERED BORE 
PRECISION GROUND O. D. 


PRECISION GROUND |. D. 


BOSTON... 


POWER TRANSMISSION PRODUCTS 


OVER 5000 STOCK ITEMS 


Sata Lal 
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in interchangeable 
sprocket assemblies 


Accomodates MORE Sprocket Sizes 

In the SHOLD-A-GRIP Sprocket, holes for fastening set screws are in the 
shoulder. Thus, no metal is cut from the sprocket itself. This assures 
maximum strength, and permits cutting a minimum number of teeth 
with a maximum size bore. SHOLD-A-GRIP Sprocket Pinions can be fitted 
to a wider range of shaft sizes — from '2" to 2)" — easily and quickly 
with SHOLD-A-GRIP Bushings. 


Permits Use of SMALLER Sprocket Pinions 

‘The unique shoulder construction brings smaller sprockets into the inter- 
changeable class. For example, Sprocket BKSD %” Pitch with 10 teeth 
can be used on any size shaft from }2" to 1" by inserting the correct 
size SHOLD-A-GRIP Bushing. 


Gripping Power Exceeds Chain Strength 
PRECISION-GRINDING of tapered bore of SHOLD-A-GRIP Sprocket, and of 
inside and outside diameters of SHOLD-A-GRIP Bushing assures: 


1 Equalized gripping power the entire length 
of bushing (even if shaft is not to size) 


2 Maximum gripping power. Tests show CHAIN 
WILL BREAK before SHOLD-A-GRIP will SLIP. 


Look over the SHOLD-A-GRIP, and see why it is 
your best buy. Get complete details...ask your 
BOSTON Gear Distributor, or write for the new 
SHOLD-A-GRIP folder. Boston Gear Works, 
71 Hayward St., Quincy 71, Mass. 


OFF-THE-SHELF DELIVERY FROM STOCK 
AT YOUR NEARBY 
BOSTON GEAR DISTRIBUTOR 





xeep in Step with 


RIGID GOVERNMENT 
TUBING REQUIREMENTS 


al | al | | | 

Aa \ \. a al 

*. \ ws x4 Ww 8 = - 
r, Lae 0 


& 7 ¢ 3 Pg 


\ . “~ 
. 4 


Mico cw Well 


for Welded Stainless Steel Tubing 





(one... 


Here is an excerpt from one 

of the hundreds of letters 

Product Engineering subscrib- 

ers have written to tell us how 

much the ANNUAL HAND- 

| ‘Deal with the Specialist among Specialists | BOOK OF PRODUCT DE- 
\ Wes ote ae | SIGN FOR 1953 is helping 

\ them: 

*“Our HANDBOOK arrived 
yesterday, and in _ looking 
through it, I found sources 


for information for which I 


Stainless Tubing Size and Thickness THE STANDARD TUBE CO. F ' | had been searching for sev- 


" Detroit2, \““™ 


~ 


28 1 Michigan | eral days. I would like to 
Carbon Steel Tubing 


Welded Tubin e ° 
9 Fabricated Parts thank you for a big job well 


done.” 


Chief Tooi Engineer 
Aircraft Manufacturer 


Product Engineering — February, 1953 








= HIGH PRESSURE 
seem HYDRAULIC CYLINDERS 


PISTON RODS 
Prevent Scratch-Damage, D f L | Vv € R Y 


Nicks and Rust 











Our normal delivery is now 8 to 10 
weeks or longer whenever possible. 
However, we can make occasional 
deliveries to meet your RUSH 


SOLID STEEL HEADS, cylinder requirements as follows: 
CAPS and MOUNTINGS Standard Models except os 


Elimi B k \ noted below 4.5 weeks 
Scmminate Sreaxage Models 81 and 82 -7 weeks 









Water-Fitted Models -8 weeks 


Precision Seal and other 
“Specials” 8-9 weeks 
or fonger 


All Delivery Promises Are Dated From 
Our Receipt of Complete Information 
At Our Plant 


DIRT WIPER SEALS sandord Leather Cup Seal As- 


Protect Rods, Seals, Bushings | i sembly! Showa Is Inferchange- 
= With Miller Standard Piston \ 


ng Piston Assembly 





MET J.1.C. HYDRAULIC 
STANDARDS years before 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 . mae 
their adoption in 1949, 


Complete Miller cylinder line includes: air cylinders, 
1%" to 20” bores, 200 PSI operation; low pressure hy- 


draulic cylinders, 1%" to 6” bores for 500 PSI opera- - 
tion, 8” to 14” bores for 250 PSI; high pressure hydraulic SPACE SAVING SQUARE 
DESIGN originated by Miller in 


ke) i. cylinders, 14%" to 12” bores, 2000-3000 PSI operation. 


. All mounting styles available. 1945, 
oat o660- e. fe | 
on ee 


_ a 






SALES AND SERVICE FROM COAST TO COAST MILLER MOTOR COMPANY 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « . 
BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 

RAPIDS « DETROIT « FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS | * bgp 2002-04 N. HAWTHORNE AVE., MELROSE PARK, ILL. 
e MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « ; ' ’ 

SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGQ A Se 
@ HOUSTON » TORONTO, CANADA ond OTHER AREAS 


, 





AIR & HYDRAULIC CYLINDERS .« BOOSTERS ~. ACCUMULATORS 
COUNTERBALANCE CYLINDERS 


§ 6 F enough to be rolled 


into a ball, or hard enough to be 
ground and chiseled. Felters Felt is 
used for jobs like padding delicate 
instruments and polishing glass. 


FELT 





by FELTERS 


— JUST THE WAY 
YOU NEED IT, 

IN ANY SHAPE, 
THICKNESS, COLOR 
OR CONSISTENCY. 











SOME OF MANY JOBS YOU CAN DO 
WITH FELT BY FELTERS 


SEALING oil in and keeping dirt out 

are jobs that Felters Felt is doing for 
manufacturers who use oil seals, gaskets, 
window liners, etc. 

VIBRATION isolation is cne of the 

biggest uses for Felters Felt. Various grades are 
available to reduce transmitted vibration 
as much as 85%. 

CUTTING of Felters Felt is easy. 
Die-cutting, sciving, grinding, etc. are 
done quickly, without frayed edges. 

Or, we will cut parts to meet 

your specifications. 

The F E LT E Rg 4 


Company 
228 South Street, Boston 11, Mass. 





Dozens of ideas and 
technical data about 
Felt are given in this 16- 
mage “Felters Design 
jook”. To make the 
best use of the exclusive 
combination of proper- 
ties Felt provides, write 
for your copy of the 
“Felters Design Book”. 





THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back te you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
as your all-seeing, all Xearing, all-reporting 
business communications system. 


THE MAN WE MEAN Is A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such « 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
tulents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section >f this maga- 
zine — the advertising pages. It's been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry's front line of innovators and improv- 
ers—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-to- 
date tools, materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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IMO PUMPS 


3. Series A313A & B 


Designed io solve a wide range of pumy ing problems, 
De Laval IMO rotary pumps offer many important ad- 
vantages. The unique IMO design—with only three 
moving parts—assures long, trouble-free performance. 
IMO pumps are quiet, pulsation-free, compact and de- 
signed for direct-connected high-speed operation. 


1. Series A21N are widely used for lubrication and 
hydraulic services. Available for capacities to 10 gpm 
and pressures to 100 psig. Send for Catalog L21NA for 
base plate mounting and Catalog L21NT for integral 


mounting. 


2. Series A31H handle high pressure hydraulic and 
industrial fuel oil burning applications. Available for 
capacities to 150 gpm, continuous pressures to 1,000 


DE LAVAL 


DE LAVAL can solve your design problems 


2. Series A31H 





4. Series A314A 


psig and intermittent pressures to 1,500 psig. Send for 
Catalog L31H. 


3. Series A313A & B are designed for general oil 
handling, lubrication, oil transfer, fuel oil burner, 
hydraulic systems, elevator and similar service. Avail- 
able for capacities to 80 gpm. A313A handles pres- 
sures to 150 psig; A313B from 150 to 275 psig. Send 
for Catalog LS. 


4. Series A314A are suitable for fuel oil burner service, 
lard, shortening, vegetable oils, hydraulic systems, 
booster and circulating systems, pressure lubricating, 
elevator and similar applications. Available for capaci- 
ties to 30 gpm and pressures to 500 psig. Send for 
Catalog LS. 


maa (MO Pumps 


STEAM TURBINE COMPANY 


ui Nottingham Way, Trenton 2, New Jersey 





DL 16s 
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OIL HYDRAULIC POWER 
AND ITS INDUSTRIAL 
APPLICATIONS 


You'll find this guide a valuable working 
teol covering modern practices in oil hy- 


draulice—development, theory, and prac- 


tical applications. Discusses generation of 
DIMENSIONALLY... ot epdraeic power servis ba 
' in rotary and reciprocating 
motors ... its control by suilt- 
able valves. its transmis- 
sion through’ bi: nat eee 
and fittings. y 
Hydraulic Consulti 
neer. 366 pp., 275 illus., $7. 00 











ENGINEERING 
ORGANIZATION 
AND METHODS 


Presents a specific plan for o: ing and 
operating product-design eering de- 
partments. Methods described are basic— 
proved by successful use in a variety of 
industrial concerns. Gives an insight into 
the fundamentals of organizing, operat- 
ing, and controlling an engineering de- 
partment, plus detailed es yp - for 
appl ~4 these fundamentals. ~ 4 James 
E. pson, Consulting Mgmt. Engr. 
337 se. "a7 1 illus., $5.00 

















PRODUCTION CONTROL 


Brings you the principles behind the im- 
proved controls systems which developed 
out of post-war industrial expansion. Hun- 
dreds of techniques—scores of actual 
industrial cases—show you how a care- 
fully planned controls system can build 
up your volume. Covers operation an- 
alysis, budgeting costs, preparing a master 
schedule, translating orders into produc- 
tion, following up, in- 

spection, record keeping, 

and many other plan- 

ning and control meth- 

ods. _ 2 L. Bethel, 

w. L. . F. 8. = 

water, and E. E. B 

2nd Edition, 284 PP., 

illus., $4.00 

















To further assure duplicate exactness Unitcast 





will accept or design for you qualifying gauges in- 





corporating machine fixture locators to points 


GRAPHIC AIDS 
IN ENGINEERING 
> COMPUTATION 


Covers graphical and mechanical methods 
of computation. Treats the standard slide 
rules—the derivation of empirical equa- 


given by your tool engineers 





( PERUSE THESE FACTORS 





?Do your machining 
and assembly time 
allowances fluctuate 
out of allowable con- 
trol limits due to cast- 
ing variances? 


2 Could you eliminate 
costly machine opera- 
tions if your cast parts 
were held to mutually 
accepted tolerance 
limits? 


3 Would the elimina- 
tion of just one ma- 
chine operation facili- 
tate a greater overall 
production flow ia 
the line set-up? 


Are these factors a problem to you? If so, may we at Unitcast 
urge you to call upon our sales engineers and technical 
staff who are constantly transforming these problem ques- 
tions into answered realities. 


UNITCAST 


Corporation 
QUALITY STEEL CASTINGS 


UNITCASTINGS are 


Give us a chance to offer a “cast 
steel"’ answer for your parts 
problem. Our suggestions while 
your product is in the design 
stage will pay continuous divi- 
dends. 

Write or call today. Unitcast 
Corporation, Stee! Casting Divi- 
sion, Toledo 9, Ohio. In Canada: 
Canadian - Unitcast Steel, Ltd., 
Sherbrooke, Quebec. 


FOUNDRY ENGINEERED 


| 
| 


tions from engineering data — the con- 
struction of nomographs by geometric 
methods and with determinants—the con- 
struction of special slide rulee—and mov- 
able scale charts. Includes +e devel- 


ments ly a B h P. 
Hoclech Heady Dept. of Gen. ‘Hagin. 


onc Pardue U0. 
and Stanley "HH. Pierce, Asst. Coll, 
Engin., U. a m, “To pp., 115 ilus., $44.50 











SEE THESE BOOKS 10 DAYS FREE 


McGRAW-HILL BOOK COMPANY, INC. 

330 W. 42nd Street, NYC (36) 

Send me book(s) checked below for 10 days’ examl- 

nation on approval. In 10 days I will remit for 

book(s) I keep plus a few cents for delivery, and 
return unwanted book(s) postpaid. (We pay for 

delivery if you remit with this coupon—same return 

privilege.) 


© Ernst—O!IL HYDRAULIC POWER—$7.00 
O eon ENGR. ORGAN. & METHODS— 


0D Bethel—PRODUCTION CONTROL—S#.00 
© Hoelscher—GRAPHIC AIDS—§4.50 
(Print) 


Name .. 
Address 
City 


Company 


1 Position 
This offer applies to U. 3. only. 
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Make Your Own Hose Lines 


AEROQUIP HOSE anp FITTINGS 


are MATCHED ror 


GUARANTEED PERFORMANCE 


® No skill or special training is required to 
assemble Aeroquip Flexible Hose Lines by hand 
in a matter of minutes! YOU CUT COSTS because 
Aeroquip fittings are detachable and may be 
used again and again. YOU REDUCE INVEN- 
TORY because with Aeroquip bulk hose and a 
few fittings you can fill practically all your hose 
line requirements. YOU REDUCE DOWNTIME 
because with Aeroquip on hand, quick hose line 
replacements are available at all times. 





= r ) 
a 
Pe /f e 


pte Gy) 




















A he — 
length with hacksaw; Oil nipple and inside Screw nipple into Install fitting on other end; 
screw into socket of hose liberally socket and hose hose line is ready for use 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 





Cut hose to 


SALES OFFICES: BURBANK, CALIF. « DAYTON, OHIO « HAGERSTOWN, MD. « HIGH POINT, N.C. « MIAMI SPRINGS, FLA. 
MINNEAPOLIS, MINN. « PORTLAND, ORE. « WICHITA, KAN. « TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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‘he Sold trom distributors’ stocks 
A —in Single Reduction and 
Double Reduction series— 
with capacities from 1 to 
43 hp and output speeds 
from 12 to 330 rpm—Dodge Torque- 
Arm is the new and modern idea 
in speed reducers. 

No special engineering required. 
No foundation to provide. No flexible 
couplings. No sliding base. No lining 
up difficulties. No expensive installa- 
tion. Stock Taper-Lock sheaves pre- 
scribed for each job to provide de- 
sired speeds. Application to other 
machines is practical and easy. 

Unit is driven through any V-Belt 
Drive. Torque-Arm, fastened to any 
fixed object, anchors the reducer unit. 
Turnbuckle provides fast and accu- 
rate adjustment of belt tension. 

Standardize on Torque-Arm, the 
speed reducer that saves you money. 


DODGE MANUFACTURING CORPORATION 
1200 UNION STREET, MISHAWAKA, INDIANA 


The Most Complete 
Line of Shaft-Mounted 
Speed Reducers! 


TRI-MATIC 

OVERLOAD RELEASE 
Provides instant, positive pro- 
tection for driven machines, 
motors and reducer itself. 
Automatically (1) loosens the 
belts, (2) cuts off power, (3) 
gives a warning. 


TORQUE-ARM BACK STOP 
Available from stock when re- 
quired. Easily installed—sealed 
inside reducer housing. Sim- 
ple, positive action prevents 
reversal. 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distrib- 
utor. Factory-trained by Dodge, he can give you 
valuable assistance on new, cost-saving methods. 
Look for his name under “Power Transmission Ma- 
chinery” in your classified telephone book. 





TAPER-LOCK SHEAVES, DODGE.-TIMKEN TAPER-LOCK 
SEALED LIFE V-BELTS PILLOW BLOCKS FLEXIBLE COUPLINGS 








FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 





CHICAGO THRIFT-ETCHING CORPORATION, 1555 N. SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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CARBONEERING 


BY SPEER 
help you with new 
solutions to your 

parts problems 








You be the judge of carbon’s versatility 


Carbon can be Carbon has 
Sawed | High corrosion resistance 
Drilled High heat transfer 
Milled | Low electrical resistance 
Broached High thermal shock resistance 
Turned High heat transfer (graphite) 
Planed Carbon is 
Hobbed 
Ground 
Molded 
Extruded 


Not wetted by molten metals 
Non-warping 

Chemically inert 
Self-lubricating (graphite) 
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Stumped by materials shortages? 

Try carboneering—the development of carbon or graphite parts 
and designs for your application. Speer engineers have made car- 
bon perform many new and interesting tasks for many industries. 
For example—this special electrode Speer developed for use in 
milk pasteurizing equipment. With a weight of 15 pounds and a 
length of 25 inches, this electrode of impervious graphite has the 
high heat transfer and low electrical resistance necessary for 
low-cost, controlled heating of large volumes of fluid milk. 
And, in contrast, the lightweight graphite anodes used in various 
types of electronic tubes have many advantages over materials 
they have replaced. They do not warp under high loads, they 
have superior heat radiation and they are nonmagnetic—a vital 
consideration in the design and manufacture of cathode ray 
tubes for television. 


These are only.two examples from two industries of the many 
parts and applications carboneered by Speer. If you have a 
design problem—or if shortages of critical materials are interfer- 
ing with production—let Speer help you carboneer a practical 
solution. Send us full details. 


St. Marys, Pa. 
Divisions: 
Speer Resistor « Jeffers Electronics 
International Graphite & Electrode 








Riglar Dineen 


There’s no “mark time” about these British-made 
PECO DIE-CASTING MACHINES. 


Indeed, with their characteristic new features, they're way ahead! They‘ve 
a wonderful appetite for molten metal and, the digestive process—as it 
were !—being perfect, there’s a wonderful discharge, at speed, of castings 

large or small, simple or intricate. 


The model 10c Die-Casting Machine (as illustrated) is self-contained, 
hydraulically operated, suitable for hand or semi-automatic operation. 
The machine is also fitted with hydraulic ejection and provision is made for 
automatic interlocking core-pulling. The electrical control covers every 
The movement of the cycle ensuring continuity and uniformity of production. 


PROJECTILE 
and 
ENGINEERING 


COMPANY LIMITED 


ACRE STREET, BATTERSEA, LONDON, S.W.8 
ENGLAND 


Illustrated literature on the 2c, 5c and 10c Die-Casting Machines sent on request. 


Telephone: Macaulay 1212 
Telegrams: “‘PROFECTUS, CLAPROAD, LONDON” 
Cables: PROFECTUS LONDON 








|=. | may fill the bill! 
On Your Technical Reading? =|} ~-apff Stender V5 Skinnvr stoinless 


v5 steel solenoid valves, either 

|) TYPE ‘ . 
Save up to 80% of your reading time covering new developments in » 2 or 3 way, are available with 
technology: electronics — metals — plastics — chemistry — engi- | dozens of options to meet 
neering — textiles — aviation — building — ceramics — foods — fuels special needs for control of liquid or gaseous 
and lubricants — health — nucleonics etc. media. Such options include by-pass, metering, 


manual override, various electrical connections 
Keep up to date with TECHNICAL SURVEY, the only weekly report 


; and port locations, manual reset, etc. Standard 
in the world devoted exclusively to progress in all branches of tech- P r 


valves from 5 to 250 p.s.i.—specials from 
nology. Each news item gives complete reference for source reading. 5 1500 ; Pp : 
Ateatiie tndless the quatitle. to p.s.i. Power consumption, 10 watts 


max. Soft insert seats prevent leakage, and 


spring loading assures positive action. Large 

TECHNICAL SURVEY capacity, yet only 2%" high x 1%” dia. 

367 BROAD STREET NEWARK 4, NEW JERSEY | Send your standard or special requirements to 
Skinner —write for Bulletin 501 for complete details. 


Please send free copy of Technical Survey, without 


Send for obligation: 


your free copy 
of Technical NAME 


Survey ADDRESS 
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Complete Production and 
Engineering Facilities 
at each plant — 


SOURCES . 
_ for Mechanical . 
: Springs 


DIVISIONS OF ASSOCIATED SPRING CORPORATION 
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-  Atlyour he through 
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; direct Factory Représentatives, 
ma Wa hf 
E 
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SOURCES | 


for Mechanical 
Springs 

















Cig. 


we have to 

know what 

were doing! 
fr 








‘POWDER 
PARTS BY 
MORAINE 


For more than a quarter 
of a century we've been 
successfully making metal 
powder parts... billions of them . . . because we have 
that vital commodity—a combination of knowledge 
and experience called know-how. 


Our metal powder parts are doing more and better 
jobs for industry every day and we offer our customers 
an ever widening choice of materials for ever 
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broader applications. Moraine parts have close 
tolerances, improved physical properties, and are 
produced in ever more complicated designs. 


New customers for parts that can be produced 
practically by the powder metallurgy process are 
still being considered by Moraine. Volume must be 
sufficient to justify tooling so that benefits can be 
shared mutually. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION + DAYTON, OHIO 









































on‘t miss the boat 


Jump aboard ... ride the cost and trading advantages of plastics to increased prof- 


its. Plastic parts are easily molded to extremely close tolerances .. . eliminate many 
production steps entirely to cut costs. The pleasing texture . . . adaptability to 
unique design .. . and unlimited color range of molded plastics assure smooth sell- 
ing ahead for your products. 


Send for Free AICO Plastics Applicator 


FREE Aico Plastics Applicator picks the right plastic tor your product. A turn of its dial auto- 
matically selects the three best plastics for each purpose . . . even indicates the best molding 
method for each! Send tor your Plastics Applicator and see how it can help you score extra prof- 
its. Mail the coupon today. 


American Insulator Corporation 


New Freedom, Pennsylvania ‘ venus» AICO’S COMPLETE PLASTIC MOLDING 
Please send my free Plastics Applicator immediately. : } SERVICE INCLUDES: Engineering Coun- 
" sel; Mold Building; Injection, Compres- 
NAME — ‘ - sion and Cold Molding plus the mold- 
POSITION . - ing of reinforced plastics. 
COMPANY 


ADDRESS — 
Cj Have your representative call on me. 








ber 0 


name in socket screws.. 


ALLEN 


with design engineers... 


ecause Allen’s greater strength, 

greater holding power ar.d free- 

0 dom from projecting heads per- 
2 mit more compact design and 


smooth, safe surfaces. 


on the production line... 


xecause AllenO Heads’ superior 
uniformity is maintained by 
statistical chart control. Burr- 
e free threading and keying speed 


assembly time. 


with the end user... 


because Allen O Screw products 
dentify equipment that is de- 
signed right, built right. Allen 
P screws, with more durable 


threads and sockets make adjust- 
ments, disassembly and reassem- 
bly easy and trouble-free. 


. Sold only through leading distributors. 


ALLEN: 


MANUFACTURING mg i ghd 




















Hartford 2, Connecticut, U. S. 


” 
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for socket screws is.. 


ALLEN 





ror hydraulic pumps? 
wy” you need PROMPT delivery to expedite production... 


If you need PUMP delivery from .4 to 40 gallons per 
minute . . . at operating pressures up to 1000 p.s.i. (in some 
sizes, 1200 p.s.i. continuous, 1500 p.s.i. intermittent) . . . with 


the smoother, more uniform flow produced by the highly efficient 
Gerotor mechanism .. . 


hydraulic 
pumps #2 


MARYLAND 
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BIG or small-We make ‘em All! 
TK* ELECTRICAL HEATING ELEMENTS 


standard or custom made 





























FOR DUCT HEATERS... 


You name your heating problem . . . we'll have 
the answer for it... quickly, easily, and at « 
price that is both practical and economical. 

Whether it’s a new feature to spark sales... 
like a room conditioner equipped for “fresh air— 
heated for winter operation” ...or a more com- 
plex heat application similar to the duct heater 
... the TK “headquarters for heat” can serve you. 

And ... the chances are good that we may 
have already solved a similar problem that will 
fill your needs exactly . . . at a considerable 


saving in time and money for you. That's 


OR ROOM CONDITIONER HEATERS 


because our only business is electric heat. 

Our men are experts . . . their know-how 
stemming from years of consistent effort and 
research concentrated in this field. We work at 
it every day... for many different manufacturers 

. . On many different products. 

Why let a heating problem get you down? 
Instead, seek the advice of experts... 7TK/ You'll 
profit by the intelligent “personalized” service 
... based on experience and know-how ... which 
results in better units for you. Write today for 


complete information. 
*T. M. Reg. U. S. Pat. Off. 


TUTTLE and KIFT, INC. 
Ce Iubridiary yf Feu Coyporidlion, 


1831 N. MONITOR AVE. ¢ CHICAGO 39, ILLINOIS 
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You'd normally see this > _h 


but not with the LEVEL-LOAD” axte: 





An axle that evenly distributes load weight on both 
springs—regardless of load placement—can’t help but offer 
makers of towed equipment more freedom of design and 
layout. And it’s here now...the ASF-Linco ‘‘Level- 
Load” axle! 


Each end of this unique axle has a spring-controlled 
floating spindle arm, forged as a solid, integral unit with 
the steel shaft. Road shock on one wheel, or an off- 
center weight, is. i.bsorbed by both springs—equally and 
simultaneously. The inevitable. result is a load that stays 
level without tilting or sidesway; a load that tracks bet- 
ter and pulls evenly on the drawbar. 


And, as the spindle arm moves downward with in- 
creased loads, spring leverage decreases. Spring tension 
and load weight are automatically maintained in easy- 
riding proportion to each other! 


If you design any kind of towed equipment .. . weld- 
ing machines, sprayers, utility trailers, mixers, etc... . 
get all the facts on towing at its level best! Write 
American Steel Foundries, 410 North Michigan Avenue, 
Chicago 11, Illinois. 








The NEW axle that 
adds NEW features to 
towed equipment! 


Load Stays Level—No tip, 
no sidesway to cause uneven 
drawbar pull. 
Easier Riding— With spring tension that avto- 
matically adjusts to load weight. 
Bigger Capacity—Than any other axle of sim- 
ilar rating. 
Simple Design — Eliminates spring leaves, 
shackles, snubbers, U-bolts. 
Less Maintenance — Fewer parts to wear. Easily 
renewabie friction bearing insert. 
Low Center of Gravity—For greater stability, 
and a road-hugging ride. 


And, easy to install on your production 
lines! It's a completely assembled unit. 
Just 4 bolts (single) or 8 bolts (tandem). 
No equalizing bars needed in tandem 
mounting. 








AMERICAN STEEL FOUNDRIES 
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Signs end Labels 


Furniture 
ond Cabinets 








yA 











Applience Parts 


now made possible with DU PONT VITREOUS ENAMEL 


Get all the advantages of aluminum— 


Marine Applications and Many Other Uses 


in colors that help your product sell better 


The remarkable properties of Du Pont vitreous enamel for aluminum 

permit a new, wider use of lightweight aluminum alloys. This outstanding 
EASE OF FABRICATION protective finish enables you to take advantage of aluminum’s desirable 
features in a variety of structural and decorative applications. And 
Du Pont vitreous enamel adds a wide color appeal to your household and 
industrial products—gives them another important sales advantage. 


WIDE COLOR APPEAL 


Vitreous enameled aluminum can be sheared, sawed, drilled and punched 
without damage to the coating. Costly prefabrication is eliminated because 
standard size enameled sheets can be cut to size on the job. 


DURABILITY Almost unlimited range of colors and degrees of surface gloss available can 
be produced in multi-color effects by masking, spray or screen stencil processes 


Du Pont vitreous enamel for aluminum is lightfast . . . displays excellent re 


sistance to corrosion, abresion, thermal shock, impact and flexing . has a 
INCREASED STRENGTH | 


high dielectric strength. 


A standard thickness coating of vitreous enamel increases the rigidity of sheet 
aluminum as much as 60%! 


Vitreous enamel is readily applied by ordinary enameling and firing procedures 


EASE OF APPLICATION | 


FOR MORE INFORMATION SEND FOR 
YOUR FREE COPY OF THIS BOOKLET 


Vitreous enamel for aluminum is fully described in this 
free booklet —just fill out and send in the coupon below. 


" 


DU PONT 


VITREOUS ENAMEL 


FOR ALUMINUM 


E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Department, Wilmington 98, Delaware 


Please send me a free copy of your booklet on Du Pont Vitreous Enamel for 
Aluminum. I am interested in enameling the following types of work 





Name Position 





Firm 





Address 





BETTER THINGS FOR BETTER LIVING 


City _. State 
.». THROUGH CHEMISTRY 
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hes trem 
ver 200 million 


nm normal service 


Wear Defying 


SILVER KING 


INDUSTRIAL COUNTERS 


REVOLUTION Silver Kings challenge comparison! On 
elev iia: casual examination, critical analysis, or 
the most exhaustive life tests they 


y Vaaigeli -Melm ie. 1-101) 
come out miles ahead 


ae 

9 ee Built rugged as an army tank, they 

operate smooth as a watch. Extra heavy 

Complete Catalog shaft, oversize bearings, life-tested 

parts, light weight number wheels, 

q tamper-proof reset, all-steel housings, 

ny 1 chrome-plated finish—you can install 

t HU Silver Kings with assurance of mavxi- 

mum dependability, longest life, low- 
est upkeep cost 


haleli ite MelaMa-te | "1-141 


1} im ni 
bs 60 INTING pEvicts 
Strote and Revolwner Available in Stroke and Revolution 
— types, 5- or 7-digits, right or left shaft, 
knob or key reset 
Ask your PIC Representative to show 
vou a Silver King or write us 


(od Wandeng S Couaters 
Flectra Count 
Automate Sete? eonet 
petwating Semenes 


Propuction Instrument Company 
700-04 W. Jackson Blvd., Chicago 6, Ill 


It's the fit : 


that pays dividends 


LINEAR moulded parts pay dividends in easier 


assembly and in elimination of costs for re 
working assemblies rejected: because of faulty 


or cheaply made rubber pieces 


2 ¥ 
EVERY PIECE COUNTS When you use LINEAR mould 
ings. They are precision-made to the closest 


possible tolerances—to give you 


¢ Easier installation 
¢ Lower rejection rate 


¢ Closer maintenance of promised schedules 


Whenever you require accurately dimensioned FLEXIBLE COUPLINGS 


seals or odd-shaped parts of natural or syn 

Soundly engineered, LOVEJOY Flexible Couplings pro. 
vide a alignment correction for smooth power 
cones, consult LINEAR in the design stage. Let transmission. Vibration, starting torque and shock of 
LINEAR transform your idéas into precision intermittent loads are dampened and absorbed. Opera- 
tional efficiency and economy is increased, motor and 
machine protected—their service life lengthened. The end 
result is not only a more profitable, but an 

improved finished product. 

“PERFECTLY ENGINEERED PACKINGS’ There is a LOVEJOY Flexible Coupling 


for every requirement. Cushions are 


rt tertontrtrtrtr tatty made of materials best suited to the load 
conditions. 
MINT = A Aa’ | Write today for Catalog and Handy 


Selector Charts 


LINEAR, Inc., State Rd. & Levick St., Philadelphia 35, Pa. | LOVEJOY FLEHIBLE COUPLING ‘ain 


5073 W. Lake Street Chicago 44, Illinois 


Also Mfrs. of Lovejoy Universal Joints and Variable Speed Transmissions 


thetic rubbers, fluorethylene polymers or sili 


palelenie lace Mabaticialcce Made le le oe 
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AIRCRAFT-MARINE PRODUCTS, INC. 


2100 Paxton Street, Harrisburg, Pa. 





GO 
"AMERICAN 
FOR 
CIRCULAR 
WELDED 
PRODUCTS 





LET US SEND YOU MORE FACTS OR 
BETTER YET SEND US YOUR SPECIFICATIONS 
FOR PROMPT QUOTATIONS 





,,your HORSEPOWER sense! 


Can you state the H.P. 
needed for these jobs ? 


‘one: ( Vehp. ()Yehp. () Yahp. () Zh. 


Right you are. . . the vast majority of refrigerators contain one-eighth h.p. motors. 
But did you know that more refrigerators are powered by Delco Motors than by 
any other make? It’s a fact. Manufacturers appreciate Delco dependability! 











()iA-hp. ()%4-hp. () Yo-hp. () %4-hp. 


Right again! Most washing machines use one-third h.p. motors . . . and more and 
more manufacturers of washing machines are installing Delco Motors in their 
products. Delco’s dynamically balanced rotor, and Delco’s steel-backed babbitt 
bearing with cored oil wells mean long trouble-free service—always. 





CHECK ( )1/-h.p. ( )V/-h.p. ( )/e-h.p. ( )/o-h.p. ( )34-hp. 


Correct . . . it depends on the size of blower required. So remember * Delco motors 
for blowers are available in all standard h.p. ratings . . . and Delco motors are 
favorites with furnace makers, due to their efficient, ultra-quiet operation. 


DELCO 


The best running mate 
your product can have! 


DELCO PRODUCTS 


Division of General Motors Corporation + Dayton, Ohio 








SALES OFFICES: Atlanta + Chicago + Cincinnati + Cleveland 


. 
DAYTON Onto Dallas + Detroit + Hartford + Philadelphia + St. Lovis + San Francisco 


Product Engineering — February, 1953 





This new booklet shows you 


how Kodak Contour Projectors can simplify 


your inspection and measurement problems 


Just off the press is the most informative booklet on Kodak Contour Projectors we've 


ever published. 


@ It shows by example and case history @ It describes the features that make 
how you can inspect large parts, small Kodak Contour Projectors adaptable 
parts, long parts, curved parts, delicate to such a wide variety of work. 
parts, complex parts, all sorts of parts 
on the Kodak Contour Projector. It lists the accessories that extend their 

versatility. 
It gives details of both the Model 2A 
for precision micrometry, and the Mod- It discusses the measuring attachments 
e! 3 for fast, routine gaging. that provide critical accuracy. 


Whether your interest lies in toolroom measurement or production assembly and 
inspection, Kodak Contour Projectors will do the job quickly, completely, and 
accurately with little training of operators. For complete details, send for your com- 
plimentary copy of this new 12-page booklet. Just write to Eastman Kodak Company, 
Industrial Optical Sales Division, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


A new sound movie, Optical Gaging, shows how to simplify complex 
inspection problems. We'll tell you how to get it for a showing. 
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THESE NOTABLE NAMES 
IN AMERICAN INDUSTRY 


ROLL CALL OF “ 
SEALASTIC USERS 


e AIRCRAFT ENGINES 


Product Engincering 


Allison Division—General 
Motors Corp. 


Bendix Products Division— 
Bendix Aviation Corp. 


Pratt & Whitney Aircraft— 
Division United Aircraft 
Corp. 


Wright Aeronautical Corp. 
—Division Curtiss-Wright 
Corp. 


e AUTOMOTIVE 


Bueh! Manufacturing Co. 
Continental Moters Corp. 
Ford Motor Company 
Packard Motor Cor Co. 


e BUSES 


ACF Brill Motors Co. 
Canodion Car & Foundry 


General American Aerocoach 
—Div. General American 
Transportation Corp. 


Twin Coach Co. 


@ FOOD PROCESSING 
The Liquid Carbonic Corp. 

e MACHINERY 
Allis-Chalmers Mfg. Co. 


Detroit Diesel Engine Divi- 
sion—General Motors Corp. 


@ OIL WELL MACHINERY 


Cordwell Mfg. Co., Inc. 


e@ RAILWAY 
The Budd Company 


Electro-Motive Division— 
General Motors Corp. 


@ REFRIGERATION 


Howe Ice Machine Company 


Sales representatives: 


February, 





FERRULE* 


SYNTHETIC 7 
RUBBER SEAL RING ; ’ 


THE FITTING THAT IS ~ Sitio ors ABSORBING 
ann VIBRATION-FATIGUE PROOF ror tow, 


MEDIUM AND HIGH PRESSURES 


By eliminating metal-to-meta! 
contact between tube and fitting 
SEALASTIC ends your problem of 
leaks and breaks caused by shock 
and vibraticn-fatigue. Overcomes 
tube misalignments. Permits de- 
pendable, cost-saving, straight- 
line-tubing between fixed points 


This cushioned-coupling design 
provides a seal ring of synthetic 
rubber, surrounding a ferrule 
(either self-locking or solid ring 
swaged, sweated or brazed) 

Seal ring prevents metal-to-metal 
contact and cushions against vibra- 
tion. Nut only needs to be tightened 
by hand to place entire seal under 


For critical applications, we 


compression (to withstand pressure 
up to 4,000 p.s.i.). 


Substantial time and labor savings 
in assembly work or emergency 
repairs are made possible because 
Sealastic Fittings are engineered 
and integrated to your special 
requirements. 

The varied industries listed at the 
left are proof of Sealastic’s practi- 
cal application wherever fuel, oil, 
water, refrigerants, air or ether in- 
jection must pass through metal 
tubes or piping 


May we send you descriptive book- 


let and full details of Sealastic 
engineering service? 


recommend the solid ferrule fixed on the tube 


CHICAGO FORGING & MFG. CO. 


Avtomotive Parts Manufacturer since 1922 


2000 SOUTHPORT AVENUE + CHICAGO 14, ILLINOIS 


some territories still open. Write for details. 








Whether you purchase a small engine for outboard, 
industrial or marine use, today’s foremost consider- 
ation should be long life and trouble-free perform- 
ance. Therefore, it will pay you well to insist on 
Bendix magnetos in the engine you select. For the 
basic design of Bendix magnetos assures quality 
performance for every type of small engine and every 
pricing requirement. Remember it pays to specify 
Bendix, the most trusted name in magnetos. Com- 
plete information available on request. 





SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
; Export Sales: Bendix laternational Division 
Geno) 4 72 Filth Avenue, New York 11, N.Y. aviariom conveharion 


FACTORY BRANCH OFFICES: 117 E. Providencie Avenue, Burbank, California « 
Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan + Brouwer Byilding, 176 W. 
Wisconsin Avenve, Milwaukee, Wisconsin * 582 Market Street, San Francisco 4 California 
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OILGEAR DRIVES ON GLAMORGAN 
CENTRIFUGAL PIPE CASTING MACHINE 





Something more than 5 years ago, 
the Glamorgan Pipe & Foundry 
Company, of Lynchburg, Va., a 
leading manufacturer of cast iron 
pipe, designed its own centrifu- 
gal pipe casting machine, using 
Oilgear Fluid Power equipment 
to tilt the ladle and move the cast- 
ing carriage. 


The degree of control over 
pouring rate and carriage travel 
afforded by Oilgear has had 
almost unbelievable results: Scrap 
caused by irregularities in-mov- 
ing parts has become negligible. 
Weight controls are well within 
the close limits set by !ndustty 
specifications. Only 3 men are 


needed to operate the equipment. 
Despite the fact the machine has 
averaged 500 operations per day 
since 1948, maintenance on Oil- 
gear equipment has totaled less 
than $200.00. The fumes and dirt 
necessarily presentin foundry 
operations have had no effect on 
Oilgear fluid power equipment. 


TYPICAL OF OILGEAR’S ABILITY TO SOLVE MACHINE DESIGN PROBLEMS 


Sure it takes power to tilt a ladle and move a pipe cast- 
ing machine carriage. But above all, it takes absolute 
and precise control of the speed of pouring and the 
speed of carriage travel if the product is to be perfect 
and uniform. 

It not only takes power but power under control to 
print in register on flimsy cellophane at high speed, 
to set up paper piles for repetitive serial cuts to hairline 
register automatically, to cut fish on a continuous con- 
veyor to accurate weight for canning, to vary the speed 
of a large beater automatically to conform sensitively to 
the changing viscosity of the mass. 

These are all triumphs of Oilgear Fluid Power— 
where this flexible, controllable, versatile power leads 
the way to better machine design or to the solution of 
hitherto unsolved problems. 

Think of Oilgear Fluid Power as identical with elec- 
trical power . . . generated by a pump... applied over 
conductors through a motor or motor element. But 





Oilgear.Fluid Power can be converted into linear move- 
ment as well as rotary; can be exerted statically, without 
motion; can be varied infinitely, steplessly without ad- 
ditional equipment. 

And the unique Oilgear design is oil hydraulic de- 
sign at its simplest and best. It is generally accepted gs 
the leader in its field. It will cost you nothing to see 
what Oilgear can do to improve the salability of your 
equipment... may profit you and your users in an 
amazing degree. THE OILGEAR COMPANY, 1571 W. 
Pierce St., Milwaukee 4, Wisconsin. 


OILis 


OILGEAR 


Fights Big Fires With 


Rugged ire) :¥- 


are Koutine ” 
F OR — 


A 





if 


“BEARINGS™ 





—High Pressure Fog 


3 Re <a ow 
—_— SS ENGINELRIN 


— Te 


MAKES 


The Hale MULTI-SERVICE PUMP for fire- WORK 
fighting engines, must supply 500 to 600 gallons 
per minute at 600 to 700 pounds pressure P.S.!. 
, ROCKFORD CLUTCHES provide the power 
te transmission control required for reliable high 
impeller speed. Let ROCKFORD clutch engineers 
help with your difficult power transmission 
‘ problems. 


> =_ 
. os 
" a Sigg 


ROCKFORD CLUTCH DIVISION 
209 Catherine Steet, Rockford, Illinois, U.S. A 


tela 470): 3) a mba - 6a 


Throughout the land Shafer ko!«r Bear- 
ings are increasing the nation’s pro- pi 


ductive capacity—corrying big loads, Blocks 


saving money and power, reducing 
down time and maintenance costs 
wherever America's heaviest duty 
power transmission equipment is at work. 
Shafer Bearings handle these tough 
jobs better because they ore engineered 
to-the-job—to provide longer life, 
greater dependability and lower aper- 
ating costs under the severest working 
conditions. integrally self-aligned, they 
have full radial-thrust and greater 
reserve shock load capacities under all 
conditions of misalignment; are equipped 
with self-centering “Z" housing seals 
ond Micro-lLock 12-point adjustment. 
See the Shafer bearing speciolist near 
you ...or write us direct .. . for com- 
plete information and engineering 
consul on a no-obligation basis. SHAFER 
BEARING CORPORATION, 801 Burling- 
ton Avenue, Downers Grove, Iilinois. 


Sviivieam 


SELF-ALIGNING 
ROLLER BEARINGS 


ROTATING or STATIONARY ASSEMBLIES 
held together EASIER with 


Co 2 0 fe 
aS Jr Ola 
| Retaining Rings 


Conveyor roller application at operate in very confined space. 
left shows how Spirolox attains Secret of Spirolox adaptability 
neat, compact, simplified design, is patented two-turn construc- 
even on rotating assemblies. tion, which makes possible 
Stationary application of lock unique locking characteristic... 
assembly illustrates howSpirolox will not jump out of groove. 
can be applied to hard-to-reach Always provides a uniform 
places where retaining ring must — shoulder... no Jugs, no gap. 

FREE DATA BULLETIN U.S. Pat. No. 2,450,425 
Send blueprint of your retaining proble und reign Pats. Other 
Ramsey Corporation, St. Lou 3, Mo. 


Rotating or Stationary 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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Multiple engines ond erators were installed to 
y power during the devel ent of Chicago, 
Wilmington ond Franklin Cool Company's Walton- 
ville, ilinois, Coal Mine. The engines hod to be con- 
sected to the generators with a drive thot would ab- 
sorb vibration ond also be completely reliable —so 
these Gotes V-Belts were installed. Mr. Rodenbush, 
Superintendent, soys, “The Gates Vulco Rope Drives 
hove been entirely satisfactory in every woy.” 


Cut Your 
V-Belt Costs 
Right Now! 


=this test tells how! 


The CONCAVE SIDE 


If you want longer V-Belt wear and lower V-Belt (U. S. Potent Me. 1819698) 
costs just make this simple test. Bend any V-Belt that 
has straight sides and—as it bends—feel the sides bulge 
out! (See Fig. 1-A, below) 

This out-bulge forces the belt to press unevenly 
against the V-pulley and of course wear on the belt 
is concentrated where it bulges most. Naturally this 
shortens the life of a straight-sided V-Belt. 

Now, make this same test with the belt that is 
built with concave sides—the Gates Vulco Rope! 

See the difference? There is no out-bulge! The 
precisely engineered concave sides fill out and become 
perfectly straight. They now exactly fit the sheave Straight-Sided 
groove and therefore press evenly against the V-pulley. V-Belt 
This distributes all wear uniformly across the full 
width of the Gates Vulco Rope. And this means longer 
belt life and lower belt costs for you. 

Only V-Belts made by Gates are built with con- 
cave sides. Whenever you buy V-Belts, be sure that you 
get the V-Belt with Concave Sides—the Gates Vulco 
Rope! 

Gates Engineering Offices and Jobber Stocks are 
located in all industrial centers of the United States 


What 
Happens 
When a 
V-Belt Bends 


Gates Vulco Rope With 
Concave Sides 


j 


————— 


and in 71 foreign countries. 


How a Straight-Sided V-Belt 
Bulges in the Sheave-Groove 
Sides Press Unevenly Against 
the V-Puliey, Cousing Extra 
Weor ot Point Shown by the 
Arrows. 


The Concove Sides Fill Out to 
Precise Fit in Sheave-Groove 
No Side-bulge! Sides Press 
even Against the V-Pulley 
nae ‘orm Wear and Longer 
ife! 





V-Belts — Hose 


VULC loa woW kVA = ed Rubber Goods 
ROPE Oo LY VY + rei tor industry 


ae — World's Largest Moker 
THE GATES RUBBER COMPANY 


DENVER, U.S.A. of V-Belts 
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How Townsend Helped A Manufacturer 
Save $5,130 On One Small Part 


In the automotive industry's constant 
search for new ways to improve prod- 
ucts without increasing unit costs, 
they find Townsend’s method of pro- 
ducing fasteners and small parts in- 
valuable. 

For example, the terminal posts 
shown above, which are molded into 
plastic blocks for use in the electrical 
circuits of autos, were formerly made 
by another method at a cost of 53.00 


T 


per thousand. By the Townsend 
method of cold-heading and thread 
rolling, it was produced for only 
$2.28 per thousand—a saving which 
totals approximately $5,130 per year. 

This is one of many typical ex- 
amples of how Townsend, wih a 
background of more than a century 
of wire drawing and cold-heading, 
saves money for all industry. We 
mass-produce fasteners and small 


NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 


Cherry Rivet Division ee ee ee 


often reduce as- 
sembly time as well because of im- 


parts at less cost 


proved design. 

Others find it pays to have Town- 
send study assembly methods and 
fastening problems. To learn how you 
costs 


can reduce improve 


products, send drawings or samples 


your 


of any items you wish studied. We 
will give you ideas and estimates with- 
out obligation. 


wnsend 


COMPANY + ESTABLISHED 1816 


THE FASTENING AUTHORITY— Experience: over 136 years— Capacity: sixty-million parts daily—Pro tuets: over ten-thousand types of solid 
rivets—cold-headed parts—Cherry Blind Rivets—Twinfast Screws—self-topping screws—tubular rivets—locknuts— special nails— formed wire parts. 
Plants: New Brighton, Pennsylvania—Chicago, Iilinois—Plymouth, Michigan—Santa Ana, California. 
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Bonding, Casting and Coating Resins developed by 
Ciba Research are simplifying manufacturing meth- 
ods, improving product efficiency, and opening new 
fields of product development. You will want to know 
more about them. 


OPENING A NEW ERA IN 
AIRCRAFT ENGINEERING 


a OR SDS 


The Redux* Bonding Process, 
developed by Ciba’s subsidiary, Aero 
Research in England, makes possible 
the rivetless assembly of primary 
structures in aircraft. The famed 
de Havilland *“‘Comet” shown above 
was specifically designed to use the 
Redux Process in the assembly of its 
components, and was built directly 
from the drawing boards without a 
prototype. The acceptance of the 
Redux Bonding Process by the 
Shown above is a single curved wing panel Shown below is a section of a typical aircraft industry has been demon- 
used as a primary structure ina high perform- — sandwich construction utilizing thick facings strated further by its adoption as 
ance Chance -Vought Aircraft jet. This type of and end-grain wood core, bonded to- standard procedure in military types 
construction is typical of Redux-bonded as- gether with a structural adhesive. The inter- as well, such as the U. S. Navy's 
semblies comprising metal-to-metal and metal nal doubler at the right illustrates how “Cutlass” jet fighter built by . 
to end-grain wood adhesive bonds. local reinforcements may be added and : wie - 

still retain flush contour. Chance - Vought. 





r 


The achievement of ways and means to assemble aircraft components with the “Redux” 
Process as developed by Dr. N. A. de Bruyne, Ciba’s distinguished associate from England, 
has won widespread engineering and public attention both here and abroad. 


In response to long-standing invitations from American universities, engineering societies 
and aircraft companies, Dr. de Bruyne is now filling a specially arranged lecture itinerary 
to appear before these groups from coast to coast. 


----------- 


CIBA COMPANY INC., owision 


627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bldg., Montreal) 


Please send me data on the Redux 


| 
| 
| Bonding Process. 
ry aC | Ponty 
en astics | Company____Title__ 
| Address 
L 


*& BONDING * CASTING * COATING RESINS 
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se REPRINTS OF PUBLISHED PAPERS BY DR. DE 
BRUYNE ON THE “REDUX" PROCESS and related 
data sheets have been assembled in a special reference 
file folder to serve as a preliminary guide to aircraft en- 
gineers in evaluating and using the “Redux” bonding 
process. Complete engineering assistance and informa- 
tion on the use of the process are available’ from Ciba. 
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@SAVES UP TO 40% 
SPACE WITH NEW 
STREAMLINED DESIGN. 


@ SUPER STRENGTH ... 
EXTRA HIGH SAFETY 
FACTOR. 


@SOLID STEEL HEADS. 


@HEAVY WALL, PRECI- 
SION HONED, HARD 
CHROME PLATED 
SEAMLESS STEEL BODY. 


@ LEAKPROOF CYLINDER 
HEAD TO BODY CON- 
STRUCTION. 


@ RELATIVE PORT POSI- 
TIONS MAY BE RO- 
TATED WITHOUT 
DISASSEMBLY OF 
CYLINDER AND LOCKED 
IN DESIRED POSITION. 


@ HEAVY DUTY, HI- TEN- 
SILE, HARD CHROME 
PLATED PISTON ROD. 


any Wore Advanced Features! 


37 YEARS 
EXPERIENCE 





~ 


RRO. aE 


T-J SPACEMAKER 
edjacent q 


prevides additiena! room tor 
without ficing strength 








Streamlined construction of the new T-J 
Cylinders eliminates tie rods... reduces 
head size... and saves up to 40% in 
mounting space!. In addition, a new high 
in strength is achieved with solid steel 
heads and heavy wall seamless steel body 

. leakproof construction . 
high safety factor. 

Cylinder walls are precision hoaed 
and hard chrome plated for long-life 
efficiency. Available with the new T-) 
Super Cushion Flexible Seals which in- 
sure positive cushion with automatic 
valve action for fast return stroke. Many 
standard sizes and styles . . . both cush- 
ioned and non-cushioned . . . for wide 
range of pushing, pulling, lifting, clamp- 
ing or control jobs. T-J dependability. 
Fast delivery to meet rush requirements. 
Write for bulletin 8152. The Tomkins- 
Johnson Co., Jackson, Mich. 


- « Cxtra 


ED 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULI 


YLINDE® CLINCHOR 


pix SIMMORE —TSIMMURDS -MMONDS 


eee NGINEERING BRIEFS 





Plungers 
maintain 
cirtight seol 


Four Push-Pull 
Controls saved 


weight, engineer- 
ing time and installation’ costs for 
forward passenger and cargo door of 
Martin 404. Four plungers operate by 
Simmonds controls, with two direct- 
line plungers on center. Bend is 90° on 
each push-pull, plus fit to door cur- 
vature. Maximum allowable applied 
load: 300 pounds. 

Pre-formed, engineered controls save 
assembly, maintenance time .. . are 
lighter, cost less than alternate units. 
Eight similar controls used in doors 
of Douglas DC-6. For full data on 
control installations, write to: 


SIMMONDS >... 


AEROCESSORIES, INC. 
TARRYTOWN, NEW YORK 


“an unusual 


and 
outstanding 


99 * 


product. 


xf 


I have just leafed through 
your new ANNUAL HAND- 
BOOK OF PRODUCT DE- 
SIGN FOR 1953... I find it 
to be an unusual and out- 
standing product. The writer 
plans to study it and pass it 
along to our top executives 
for review.” 


President 
Powdered Metal Parts 
Manufacturer 
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Check 


~~" HOUGHTON 
J FIRST 


for Hydraulic 
and Pneumatic 


PACKINGS 


VIM 
LEATHER PACKINGS 

















cup, flange, U and V types—flat washers, discs and 
gaskets—for oil, air, water or gas applications — used 
for all pressures and for temperatures up to 200° F, 


VIX-SYN SYNTHETIC 
RUBBER PACKINGS 


including homogeneous and fabricated packings, 
gaskets and adaptors—also O-rings and ‘‘Vim” 
leather back-up washers designed for use with them. 


To meet your hydraulic and pneumatic packing 


needs... 


HOUGHTON HAS THEM ALL! 


WRITE FOR our "Packing = irr VIM and VIX-SYN PACKINGS 
_ Standards” book, accepted = 2/4" | «++ Products of 

as the standard handbaok , 

by industry 


Ready to give you 
on-the-job service «++ 


PACKING AD #1-53 
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STANDARDIZED 
CONSTRUCTION 


_ give you Greatest Economy 


FECL le 


GEAR 


Based on long experience in building Change-Speed 
Units to individual specifications, Philadelphia has de- 
veloped a line of standardized units. This cuts the high 
cost and delayed deliveries of former methods. 

Units are positive geared drives using herringbone 
gears throughout. No belts to wear or slip. Ratios are 
definite for speed increasing or reduction or in com- 
bination. Wide range of horsepowers in 2, 3 and 4 
speed units. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO + HOUSTON + LYNCHBURG, VA. 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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FORD POWER 
helps digger make 


Bigger 
Profits! 





INDUSTRIAL ENGINES 
' AND POWER UNITS 





6 GREAT HEAVY-DUTY ENGINES i 
NOW AVAILABLE IN THE POPULAR towers ond poles, of wells for irigation, etc, 


grows increasingly essential to industry and 
INDUSTRIAL POWER RANGES oyriculture. Here you see o modern Earth Auger 

at work. This is o product of H. B. Williams Mfg. 

Co., Dallus, Texas. Mounted on a turntable at 
@ There’s a quick solution to the problem of powering equip- the rear of a Ford F-7 Truck, the auger is 
ment designed for construction work, mining, logging, agricul- powered by twin Ford V-8 Heavy-Duty Indus- 
ture or any one of a thousand industrial tasks. Specify a Ford trial Power Units which make light of this task. 
Heavy-Duty Industrial Engine! 


Ford builds engines ranging from 120 to 317 cu. in. 
displacement . . . 4-cyl., 6-cyl., and V-8 types. They 
are designed for rugged industrial jobs and built to 


Ford-famed high-precision standards for long life and 
economical maintenance. CLIP AND MAIL COUPON TODAY! 


What’s more, wherever your equipment is put to INDUSTRIAL ENGINE DEPARTMENT 
work, there’s always a Ford Dealer nearby who carries 
FORD MOTOR COMPANY 


the more commonly purchased replacement parts and, 
if necessary, trained mechanics for quicker service. 15050 Woodward Ave., Highland Park 3, Mich; 
We are interested in industria! Power for: 


| 
| 
| 
| 
In fact, the fast-growing popularity of Ford Industrial 
Power is based on three important factors: 1. Ricutr 
Power, 2. Ricut Features, 3. Ricut Service. Our (state your application) 
experienced Sales Engineers are ready to cooperate Send vs 1952 literature on Ford industrial Engines checked below: 
in any development problems involving the best use 0 120" 4-cyl. C) “215” é-cyi. C) 299" v-6 
j 
] 
| 
| 
| 





of Ford Industrial Power. tae cenbana, Seener” Gomseites stipe iow 


Firm Nome 








Specify Ford because... “oleane print) 
YOUR JOB IS WELL-POWERED 
WHEN IT’S FORD-POWERED!? 
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How to keep 
informed on 
the 

part of 


| your business 


Some customers tell us they have saved as high as 300% 
on machining costs by using Hitchiner Precision Investment 
Castings. Such large savings are exceptional . . . BUT 
savings up to 150% in the price of hundreds of complex 


metal parts are becoming quite usual. 


An understanding of the enormous possibilities of invest- 
ment castings together with effective designing of metal 
parts make tremendous savings possible. Ask our repre- 
sentative to call and discuss your problem or send us 
drawings and specifications for complete engineering 


analysis and recommendaiion without obligation. 


In any case send for this in- 
formative folder on Hitchiner 
Precision Investment Castings 


AT THE METAL EXPOSITION 
SEE US AT BOOTH 817 


HITCHINER Manufacturing Company, Inc. 
MILFORD 4, NEW HAMPSHIRE 


Representatives in principal cities. 


AT YOUR FINGER TIPS, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 
might call it the “with what” type 
—which dovetails the “how” of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money. 


Each advertiser is obviously do- 
ing his level best to give you 
helpful information. By showing, 
through the advertising pages, 
how his product or service can 
benefit you and your company, he 
is taking his most efficient way 
toward a sale. 


Add up all the advertisers and 
you've got a gold mine of current, 
on-the-jcb information. Yours for 
the reading are a wealth of data 
and facts on the. very latest in 
products, services, tools . . . prod- 
uct developments, materials, proc- 
esses, methods. 


You, too, have a big stake in the 
advertising pages. Read them reg- 
ularly, carefully to keep job-in- 
formed on the “with what” part 
of your business. 


McGRAW-HILL 
PUBLICATIONS 


Product Engineering — February, 1953 





S.C 


O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


AKRON, O. 

B. W. Rogers Co 

850 So. High St. (9) 
BOSTON, Mass. 

Irving 8. Moore Corp 

65 High Street 
BUFFALO, N. Y. 

Hercules Gasket & Rubber Co 

327 Washington St. (3) 
CHICAGO, Ill. 

Air Associates, inc 

5315 W. 63rd St. (38) 

Shields Rubber Co 

564 W. Randolph St. (6) 
CLEVELAND, O. 

Cleveland Ball Bearing Co 

3865 Cornegie Ave. (3) 

Neft-Perkins Co 

2130 St. Clair Ave. (14 
DALLAS, Tex. 

Air Associates, Inc. 

3214 Love Field Dr. (9) 

Metal Goods Corp 

6211 Cedor Springs Rd. (9) 
DENVER, Colo 

Metal Goods Corp. 

2425 Woinut St. 
DETROIT, Mich 

J. N. Fouver Co. 

49 West Hancock St. (1) 
FORT WORTH, Tex. 

Adco Industries 

3414 Camp Bowie Bivd. 
HOUSTON, Tex 

Metal Goods Corp 

711 Milby St. (1) 
INDIANAPOLIS, Ind 

F. H. Langsenkamp Co. 

229 E. South St. 
KANSAS CITY, Mo 

Metal Goods Corp 

1300 Burlington Ave. (16) 
LOS ANGELES, Col. 

Aero Bolt & Screw Co., Inc 

1071 Arbor Vitoe Ave 

inglewood, Calif. 


| Synthetic Rubber Products Co 
Pp mm Ss 1538 South Eastern Ave. (22) 
ARKER o RING he I pu Pp MIAMI, Fie 


Air Associates, inc. 
international Airport 


MILWAUKEE, Wis. 
set endurance recor Alvabba Preduty& Snot C 
612 Se. Second St. (4) 
MINNEAPOLIS, Minn 
Von Cusen Aircraft Supplies, inc 
. . ¢ . . 2004 Lyndale Ave., South (5) 
‘ke ve e flow 3,000 PSI hydraulic pumps, equipped 
Vickers reversible flo ' I a I qupy mew Caamants. Le 
with PARKER O-rings, recently operated 304,578 pump hours Metal Goods Corp. 
: 432 Julio St. (12) 
NEW YORK, N. Y 
Durham Aircraft Service Co 
5615 Northern Bivd., Woodside, N. Y. 
. a " Nielsen Hydraviic Equipment, | 
demonstrates the leakproof, long service qualities of P *RKI RK 298 he ‘st (12) eo 
O-rings . . . precision-molded from superior syn‘hetic rubber PHILADELPH:A, Pa 
© r : Bip ae Goodyear Supply Co 
compounds, Important, too, they prov ide simplified as well 1506 Lotimer St. 
PITTSBURGH, Po 
Shields Rubber Co 
137 Water St. (22) 
PORTLAND, Ore 
‘ °R is the one source for all standard O-rings for fuel, Hydrautic Power Equipment Co 
PARKER ist . © 2316 N. W. Savier St. (10) 
hydraulic and engine oil services, and for special service ST. LOUIS, Mo 
ie . . . . ~ Metal Goods Corp 
O-rings. Ask your PARKER Distributor for Catalog 5100, or 5239 Brown Ave. (15) 
write The PARKER Appliance Company, 17325 Euclid TULSA, Oklo 
- Metal Goods Corp 
Avenue, Cleveland 12, Ohio. 302 Nerth Boston (3) 
WICHITA, Kans 


. . Standard Products, inc 
Cross section drawing 650 E. Gilbert (11) 


of O-ring in groove, CANADA 
sealing under pressure. Railway & Power Engineering Corp 
16) 1G" at 7 


TUBE FITTINGS + VALVES + O-RINGS 


Plants in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 


Cutaway view showing O-rings. Illustration courtesy Vickers, Inc. 


without malfunction for a 12-month period at one airline. 


THIS IS IT 


This noteworthy pe:formance—in all sorts of weather— 


as efficient sealing. Design involves only a small groove to 


retain the ring. They are economical to use, easy to replace. 


TM 


THT 
dUALLE 


| 
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PRODUCT DESIGN STUDIES « NO. 45 


This is a dragline double roller track bracket; 
weight 213 lbs. Originally produced as a weld- 
ment, the part was redesigned to a steel cast- 
ing through cooperation of the steel foundry 
and manufacttrer’s engineering department. 


In addition to the 35% savings, adoption of 
steel castings resulted in (1) a more readily 
machined part, due to decreased machine 
stock allowance and a uniform amount of 
stock (2) elimination of “creep” after machin- 
ing, a condition caused in the fabrication 
by internal stresses (3) better appearance 


50 YEARS OF 


STEEL FOUNDERS’ 


920 Midland Building 


SERVI 


—always desirable when parts are visible in 
the final assembly. 

* + * 
Here is another example of the foundry co- 
operation which is resulting in lower costs 
and improved products through redesign 


to steel castings. 


This service is offered without cost or obli- 
gation. It makes available through your 
foundry representative the full results of the 
development and research program carried 


on by the Steel Founders’ Society of America, 


CE TO INDUSTRY 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 
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Brand New 


40-PAGE 


SPAULDING HANDBOOK 


THE 
ANSWER 
To 





INDUSTRY’S 
PROBLEMS 


Our 


SPAULDING 


. 
Foctories end Branch Soles 


PRODUCTS 


for 


INDUSTRY 


VULCANIZED FIBRE: 


rods, tubes of 


in sheets 


ARmite 


Thin ensuleto 


dé tebricoted ports 


a (Fish Peper) '* sheets. rolls 


cols ond fabricated ports 


SPAULDITE: 
Lemin 


tubes on 


SPAULDO: 


Motor Insulation i * 


cells and other 


SPAULDING FIBRE BOARD 


ated Pheno 
4 fabricated ports 


in sheets ond feb 


SPAULDING T BOARD 


A superior Transformer Boor 


lic Plastic) in sheets rods 


heets, rolls, coils slot 


febricated ports 


cated ports 


é. in sheets ond 


fobricoted ports 


MATERIAL HANDLING 


Is 
Foctory trucks, Boxes Borre 


OFces oF 


SPAULDING 


2 shown oF 


EQUIPMENT: 


Trays. ete 


nude front cove 


BRANCH SALES OFFICES 


BOSTON 16, MASS. 
585 Boylston St 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave 


CHICAGO 25, iL*. 
4770 Lincoln Ave. 


CHICAGO 38, ILL. 
5604 West 63rd St. 


CLEVELAND 14, OHIO 
2108 Payne Ave 


CLEVELAND 16, OHIO 
19035 Detroit Rd 


Rocky River 


DAYTON 2, OHIO 
136 South Ludlow St. 
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DETROIT 1, MICH, 


4612 Woodwerd Ave. 


FORT WAYNE 6, IND. 


2301 Fairfield Ave. 


LANSING 10, MICH. 


2021 South Cedar St. 


LONG ISLAND, N. Y. 


90-34 Jamaica Ave. 
Woodhaven 21, L. 1., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55, N. Y. 


384 East 149th St. 


NEWARK 2, N. J. 


965 Broad St. 


lebruary, 1953 


PHILADELPHIA, PA. 
702 Federal St 
Camden 3, N. J. 


ST. LOUIS 5, MO. 
34 North Brentwood Blvd. 


TONAWANDA, N., Y. 
310 Wheeler St. 


LOS ANGELES 5, CALIF. 
C.D. LaMoree 
1325 San Julian St 


BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 


TORONTO 18, ONT., 
CANADA 


H. A. Anderson & Co. 
28 Jackson Ave. 


Send for Your 
FREE COPY 


AN IDEA BOOK, buying guide and tech- 


nical manual rolled inio one. Especially valu- 
able as a reference work for Design Engineers, 


Draftsmen and Buyers of machine parts. 


Includes... 
> Tables of Physical Properties 
Charts for determining dimensional changes 
List of applications classified by industries 


IIlustrations and descriptions of typical 
applications classified as to combinations 
of properties 


Forming and Fabricating information 
Hints to Engineers and Draftsmen 
Grade selection charts 


...and a wealth of other useful information. 


Mail TTT Below to 


1 FIBRE COMPANY, INC. 
TONAWANDA, .N. Y. 


SPAULDING FIBRE CO 
TONAWANDA, NEW YORK 


INC 


Please send me by return mail my free copy of 
your new 40-poge Handbook 


Nome. 


Title 


Firm Name 


Address 








McGRAW-HILL 


TECHNICAL WRITING 
SERVICE 


Writing 


Whether you need an instruction 
book or service manual to accompany 
your equipment written to govern- 
ment specifications . . . or product 
catalogs . . . or training booklets . . . 
or industrial literature . . . our writ- 
ing staff can do the job for you. It 
will do the research, planning, writ- 
ing, and organizing to satisfy your 


; Had to Conserve Steel I- . | requirements. 


len deflector assembly made by Compony A for ice cube mach 
consisted of sheet steel, woven wire cloth and steel . ‘ 
loomed. Told it to Titchener. Titchener designed this Dllus trating 
using one size of wire. New assembly proved to be sturdier 
Goraeateke teases rates veces fay: For government publications or in- 
Note: Wite is more ‘jet available during shortages. Con your dustrial literature, our Art depart- 
prodect os atie of wire? ah Titchener ‘ ment can meet your specifications, or 
: those of the government agency, for 


isometrics, exploded views, cutaway 
views, retouched halftone copy, ren- 
Wanted Substitute for Casting dering, lettering, or any other type 
of art work. It can design to stand- 
Company 8, a stove monufacturer, was dissatisfied ardized format or present industrial 
with breakage of its cast iron burner grates, Told visuals of compelling appeal. 
it to Titchener. This Titchener welded-wire assembly 
was substituted. Result: No breakage — costs less. 
Note: Wire is rigid, yet resilient. Light, yet tough. — 
Stronger than costings or forgings. Wondering if wire 9 diting 
can help you? Ask Titchener. 


The editors of our staff are thor- 
tee J oughly familiar with government pub 
Design Was Difficult to Produce ~~ lication specifications. In addition to 
: being technical editors, they are also 
/ experienced in rewriting and organ- 
izing rough manuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 
are, therefore, able to recommend or 
inject proper pedagogical presenta- 
tion of material. 


Prin ting 


Our printing, binding, and paper re- 
sources are among the best in the 
country. Every type of reproduction 
is available . . . offset, letterpress, 
multigraph, or even mimeograph. We 
can handle a complete printing job 
or, in the case of offset, furnish repro 
copy when other facilities must be 
used. 


sista i ns i Save money and time . . . let our staff 
eD . : be your staff for technical publications. 
@ Tool & oat ‘ ; , Write for our brochure or ask our rep- 
e High Volu * ' e resentative to call. 


© Mating © ints — 
ri Technical Writing Servi 
Send vs Loser a charge f° echnical Writing Service 


yal. 
Confiden McGRAW-HILL BOOK CO., INC. 


E. H. TITCHENER & CO. | New Yort 36, 6. 


hex me Si, hfe), B-)e ; _ BINGHAMTON, N.Y. 
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eliminated the need for this back-bending labor! 


Compressed air, used in numerous industrial applications 
to lift, move, clean and spray, also provides the riding 
cushion for millions of vehicles. 

Powerful, efficient compressors, equipped with specially 
adapted motors, make this commodity an important and 
useful tool for industry. Car-owning families are patrons 
of “free-air” service, made available through America’s 
190,000 filling stations, thanks to that same number of 
dependable air compressors. 

Emerson-Electric Motors were first used on air compres- 


sors in 1899, and the progress of the industry has been 
matched with improvements in the motor drives. 


Emerson-Electric builds dependable, efficient motors for 
equipment used in industry, in business, on the farm and 
in the home. There is a complete line of Emerson-Electric 
standard motors in horsepower ratings from 1/20 to 5, 
and hermetic motor parts in ratings from 1/8 to 15 
horsepower. Your inquiry is invited. 


The EMERSON ELECTRIC Mfg. Co., St. Louis 21, Mo. 


MODERN INDUSTRY ts powered with ELECTRIC MOTORS 





EMERSON-ELECTRIC’S unique 
e * 
¢ 
SERVICE 
solves your power problems 
Our engineers are eager to work with 
yours in designing and providing the 
correct motor for contemplated new 


or improved appliances or equip- 
ment. “TWIN-GINEERING” saves 





costly engineering “back-tracking,” 
and may suggest short cuts and prod- 
uct improvement. Write today for 
Bulletin No. M180, 








LEADERS 
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MOTORS-+ FANS 


IN THE MOTOR AND 


Curtis 4y 444 Mach’y Div. 

of Curtis =p & 

St. Louis, a leading air conypressor 

.Janufacturer since 1896, 's a « ser of 
nersor -Electric Motors. 


TN Leeaa: 


APPLIANCES 


FAN INDUSTRY SINCE 1890 
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MOTORS 


"Quantity 


For Nearly Every Purpose 


Mechanical Types: Drip-proof (1); Splash-proof 
(2); Totally Enclosed Non-Ventilated (3); Totally 
Enclosed Fan-Cooled (4); Rotors and Stators (5); 
. Rigid Base (6); Resilient Base (7); Flanged (8); 
“ Vertical Solid Shaft (9); Vertical Hollow Shaft (10); 
=” Gear Motor (11); Specia! Purpose (12). 
A O ~ , ; Electrical Types: Fractional H.P. Ys to %. In- 
° e \OMITH offers you quality motors in a wide tegral H.P. 1 through 500. Single phase. Pely- 
phase. Normal Slip. High Slip. Normal Torque. 
range of types and sizes from 4 H.-P. to 500 H.P. Proof of High Torque. 











quality is demonstrated daily by hundreds of thousands 
of units which furnish power for all kinds of useful work. 
Service throughout the nation is provided by hundreds 


of Authorized A. O. Smith Motor Service Stations. Write 


today for information on standard or special types. * 
A. O. Smith Corporation, Electric Motor Division, 5715 

ry , , xc 99 ™ j 
SMITHway St., Los Angeles 22, Calif. @ e 


ELECTRIC MOTOR DIVISION 


ty 





FACTORIES: 5715 SMITHWAY ST., LOS ANGELES 22, CALIF. - 1000 WEBSTER ST., DAYTON 4, OHI 


Offices in Principal Cities. International Division, Milwaukee 1 
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DEARBORN knows how... 
to economically convert flat GLASS 


FOR PRODUCT APPLICATION 





GLASS Ev 
METALIZE 


TEMPERED - GLAREPROOF 
SHOCKPROOF - HEAT RESISTANT 


Concave Squares 
Convex Odd shapes 
Bent Beveled 

Flat Drilled 
Circies Machined 
Ovals Decorated 


is « DEARBORN 


Specialty... 


CERAMIC FIRED 
BAKED 
CLEAR ORGANIC 


ae . me 
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Bae 


REQUEST HERE FOR MORE INFORMATION: 


Ut nd UA Gross Company 


2400-44 W. 2ist STREET CHICAGO 8, ILLINOIS 


Gentlemen 


Your facilities for processing flat glass are of interest to us. Please send 
move information on your capacity for handling my special requirements 


for glass on the following products 


My blue print and specifications are attached. Please send information 
marked for my personal attention 


My name is 
Company name Bei 


Address = et - — --—-—-—— ae 


City and state 


DEARBORN GLASS CO. PLANTS AT CHICAGO, ILL. AND JERMYN, PA. _ 





on land, 


sea 
and in the 


air 


Acadia Synthetic Rubber Products are once again 
in great demand for the nation’s defense. They 
are serving in a large variety of important pur- 
poses in weapons and equipment on land, sea 
and in the air. Manufacturers in hundreds of 
industries have learned they can always depend 
upon the uniformly high quality of Acadia Syn- 
thetic Rubbers. 

They are readily compounded to exact degrees 
of elasticity, resilience, plasticity: offer high resist- 
ance to oil, age, light, temperature extremes. 
They can be molded or extruded—cut to close 
tolerances in endless shapes and sizes. 


sheets « tubing « strips 
« channel « washers « 
seals « bellows «+ 
gaskets « rings ° 


extrusions « cut parts 
x 


_‘ACADIA Li 
oo Gye 


ond Plastics + Sheets + 


Extrusions + Molded Parts PRODUCTS 


DIVISION WESTERN FELT WORKS 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
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“qualifies 


textbook 


ranking.” 


* 


Hundreds of Product Engineering sub- 
scribers have written letters to tell us 
how much the ANNUAL HANDBOOK 
OF PRODUCT DESIGN FOR 1953 is 
helping them. 


It can help you every day . . . by pro- 
viding the best design data available 
on a wide variety of subjects. Get your 
copy out now, and see if you don’t agree 


with this reader’s appraisal of it: 


**“The ANNUAL HANDBOOK OF 
PRODUCT DESIGN FOR 1953 is 
outstandingly good and qualifies for a 
textbook ranking. First perusal started 
several inquiries to suppliers which can 
result in considerable business for 


them, and advantages for us.” 


President 


Freezer Manufacturer 
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ILE 


James Prescott Joule 
1818 - 1889 


This English physicist was one of the first propounders of 
the principle of the conservation of energy. His experi 
ments in 1843 determined the value for the equivalent 
quantities of heat and work. He also proved by experi 
ment that the heat produced in a wire by the passage of 
electricity varies directly with the resistance of the wire 
and with the square of the current (Heat 2381 Rt). 
The Joule, a standard unit for measuring work or energy, 
was so named in his honor 













e FIRST to accurately determine 
the mechanical and electrical 
equivalent of heat 


» 











COMPACT 
DEPENDABLE 


Here’s the most complete line of power 
type, rotary tap switches. These rugged units 
have high current capacity ... plus six outstanding 
features! 1—Ceramic construction, to provide 
permanent insulation, unaffected by arcing. 2—Extreme 
compactness, with terminals convenient for wiring. 3— 
Silver-to-silver contacts to eliminate contact maintenance. 
4—Self-cleaning rotor contact. 5—“Slow-break” 
mechanism, with positive cam-and-roller for “slow-break, 
quick-make” action for A-C. 6—“Dead” switch shaft, 


insulated by strong eramic hub. 


OHMITE MANUFACTURING COMPANY 
4819 Flournoy Street 
Chicago 44, Illinois 


Se Right with 
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WHAT HAPPENS: 
IO A 
JOHNSON 


UNA ecy NE Sg 
BRONZE BAR oo WS 
. , aia 


4 


rei 


Every 
Application 
Saves Time 
and Money! 


N ADDITION to the common uses, bush- 
ings, bearings, washers and thrust plates, 
certain manufacturers are making bronze gears, 
sheaves, trolley wheels, rollers, guide rolls, air tool 
tips, etc., from Johnson Universal Bronze. There 
are reasons for wider use of this material: ease of 
machining, corrosion resistance, non-sparking prop- 
erties, long life, iess frequent replacement . . . to 
mention a few. 
Johnson Universal Bronze is available from dis- 
tributors’ stocks in over 400 sizes. Round bars, 
solid or cored, are completely machined, OD, ID 
and ends, and are usable from end to end .. . no 
waste. Hexagon bars, not machined, are made in a 
Over range of sizes, too. Investigate the possibilities of 
using Universal Bronze for special applications in 
400 your industry. Write for catalog, showing sizes 


available. ae 
Sizes JOHNSON BRONZE COMPANY 


. 508 South Mill St., New Castle, Pa 
Stocked by 


your lacal JOHNSO EARI 
sOnnson eee 


Sleeve Bearing Head 
quorters Since 1901 
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Industrial © 7 Years of 
Hydraulic  Sutstanding Service 


Equipment Reported for Slo-Speed 


for PEAK PERFORMANCE ADEL Hydraulic | Slo-Speeds have given outstand- 
Valves and Pumps are setting new and ever higher ing service on casting tumblers 
standards for precision in manufacturing and efficient which place rapidly alternating 
performance in operation. Following are but a few of the | and opposing heavy loads on the 
wide variety of models to meet all operating conditions. gears. Slo-Speeds also operate in 
the presence of fine sand and 
iron dust and in spite of this un- 
usual abuse, Slo-Speeds have 
been in operation 5 days per 
week since 1944 with no atten- 
tion except lubrication, reports 
H. L. Romine, Foundry Engi- 
neer, Renfrow Gray Iron 
Foundry, Los Angeles. 





4-way valves with spring-centered, spring-offset, 


and 1, 2, or 3 position detent action. 1500 psi. | STERLING SLO-SPEED 


Flows to 28 gpm. 


ow), 
t cre vES . 
Cc 


Compensated type maintains constant flow over 
wide differential pressure range. No drain line 


required. 1500 psi. 


x ‘ = 
gues | 

GIVES YOU THE ONE 

3 BEST LOW SPEED AND 

gives uninterrupted service — carries heavy 

F overhung loads — provides versatile mounting 

and flexibility in arrangement of machinery 

— saves valuable space — provides greater 


safety —costs less to install and use. An 

indispensable source of low speed power for: 
Agitators Dryers Presses 
Blenders Feeders Pumps 


For 1000 psi service with rated capacities at 
1800 rpm of from 1.5 to 46.8 gpm. 





Pass 
> piv es 


Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range. 





or 
gnes 


2 or 3 position detent. With or without dog 
or lever. Can be used as 4-way valve in small 
circuits. 1000 psi. 


Valves allow free flow in one direction only. 
Many variations available. 3000 psi. 
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A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC | Blowers Kilns Screens 
EQUIPMENT. INQUIRIES INVITED. Conveyors Mills Tumblers 


Cookers Mixers Etc., etc. 


For complete engi- | 

neering specifications Pe — . 

and counsel, Address: : | | 20-page illustrated catalog... 
ADEL DIvisiON — Lf | Sterling Speed-Trol, Slo-Speed, 





GENERAL METALS . - 
ConronaTs0s, 10767 Klosd and Klosd-Tite Electric 


en S ‘ j J ives. Write -catal 
Burbank, California DIVISION OF GENERAL Lower Eeives, Wilke Ser-cutaleg 
PORATION - Burbank, Calif. 


Manufacturer ndus al C v.e and Pumps TERLING 
DISTRIBUTORS: AIR & HYDRAULIC ENGINEERING CO., NEW HAVEN, CONN. RUSS ee oe 
PORTLAND, OREGON « J. BOYD COATES, PHILADELPHIA, PA. « FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 
HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. « HASKEL ENGINEERING & SUPPLY CO., GKENDALE, ELECTRIC MOTORS 
CALIF, « HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. « UNCOLN SUPPLY CO., PROVIDENCE,R.1. « SCOTT ; 
EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO « H. F. SODERLING CO., SEATTLE, WASH. « ROBERT Plants: New York City 51; Van Wert, Ohio; 
TAYLOR & SONS, SALT LAKE CITY, UTAH « WYATT SALES COMPANY, CLEVELAND, OHIO « CORBY SUPPLY Los Angeles 22; Hamilton, Canada; Santiago, Chile 

COMPANY, ST. LOUIS, MO. « INDUSTRAIL AIR & HYDRAULIC EQUIPMENT CO., DETROIT, MICH. Offices and distributors in all principal cities 


y 
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“STEAM” A’PLENTY 
in this 
7 ee STEAM-LESS SHOVEL = 


---more work at less cost 
with Chrysler power and 


Chrysler torque converter 


Photo courtesy Unit Crane and Shovel Corporation, Milwaukee, Wisconsin 


Today, all over the country, gaso- 
line-powered versions of the old 
steam shovel are piling up record 
after record for volume output, 
speed and economy of operation. 


In the vanguard of modern 
earth-moving equipment is Unit’s 
model 614 one-half yard shovel, 
powered by the Chrysler Model 
16 Industrial Engine and featur- 
ing the Chrysler torque converter 
as standard equipment. Unit op- 
erators find this an ideal com- 
bination since, in giving them 
fast, dependable power without 
risk of stalling, work output is 
increased while fuel consumption 
is actually decreased. Moreover, 
the smooth application of power 
through the torque converter 
eliminates shock loads to engine 
and equipment, thereby reducing 
maintenance costs. 


This is but another example of 
how Chrysler is meeting the many 
and varied requirements for in- 
dustrial power. For example, 
Chrysler can supply manufactur- 
ers with a corrosion-resistant or 
fungus-treated electrical system, 
a propane or natural gas-burning 
carburetor, three, four or five- 
speed transmission, standard or 
gyrol Fluid Drive. 

Despite all these advantages, 
Chrysler Industrial Power is 
not expensive. Production-line 
methods adapted to specialized 
industrial engine building, pro- 
vide a custom-built engine at 
mass-production prices. 

See a Chrysler Industrial En- 
gine Dealer. Or if your problem 
is special, write us direct: 
Dept. 42, Industrial Engine Division, 
Chrysler Corporation, Trenton, Mich. 


GHRVSLER 


Industrial Engines 


HORSEPOWER 


WITH A PEDIGREE 








containers 
to fit the 


, icture ... 
cialty © 


3 Pe. SCAIFE 


If containers are a component part of the equip- 
ment you're building or using, you'll find Scaife 
Company engineering skill and ingenuity can 
provide the answers to a lot of design problems. 

Take one Scaife customer as an example... 
railroad car builders have called on Scaife to 
build Air Pressure Water Tanks that store the 
water used in galleys and washrooms of dining 
and sleeping cars. They know that Scaife is 
well-fitted, by a century and one-half of broad 
experience in the pressure vessel field, to develop 
exactly the right tanks for this kind of spe- 
cialized service. 

Why don’t you join the increasing number of 
up-to-date builders who count on Scaife Com- 
pany for help when repeat specifications call for 
containers with strength, lightness, durability 
and dependability. 


120-gallon alloy water 
tanks for use on railroad 
passenger cars. 


SCAIFE COMPANY 


a ar 


OAKMONT (Pittebe De ef 


Mekers of Pressure Vessels and Drewn Shapes 


‘If Your Product Is Made In— 
“FABRIC FORM 
“RIBBONS 
“SHEETS 
“CORDS 


This 
“MAGIC” BOX 


may be what you need. 


LOD-CAP 


SUPPORTS ONE END OF AN IDLER ROLL— 


MEASURES 
TENSIONS 


in lbs. pull on remote dial. 


Can be installed on any present idler roll and 
may be mounted in any plane. It’s self-contained, 
small size, easily installed. 

AUTOMATIC CONTROL 

FOR CONSTANT TENSION 


This “LOD-CAP” Automatic Control can be added 
for single or multiple units without changes to 
remote reading indicating circuit. 


Operates on 60 ib. Minimum Air Pressure 
No Electric Circuits or Wiring 


LOW COST—WIDE LOAD RANGE 


Simplicity of construction keeps cost down, Load 
ranges from 0-1 Ibs. to 0-12,000 Ibs. make LOD- 
CAPS adaptable to many varied industries. 


Write for Data File F3 


Open territories availuble to representatives. 


ENGINEERING COMPANY 


13843 Elmira Detroit 27, Mich. 
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ANC|HOR 


CLAMP-TYPE REUSABLE COUPLINGS 


— ideal for heavy-duty original-equipment service 
or emergency repairs in the field 


For high or medium pressures—can be used with one- or two-wire braid hose. 


Specially designed clamping segments — impulses can’t shake them loose, Co NEW! 

P's (@) REVOLUTIONARY 
. ANCHOR 

Easy to apply — no special tools needed to assemble couplings and hose. rT sehenie Vici mae yt 

Hose cover need not be stripped to apply coupling. Positive leakpreet connection without 


threaded joints. Bolt centers ore located 
to distribute the forces evenly and 


yet coupling is reusable again and again. 


Neat Installation — made possible by compact design of the Anchor clamp 
i ¢ prevent tilting of the clamp halves 
and the use of streamlined Anchor adapter unions and related fittings. Easy to assemble with small 


ovtomotive-type wrench 


Saves Time — you don’t have to wait for repairs because you can make up 
your hose lengths as needed, Stocking problem minimized, 
Anchor Coupling Co. Inc. 
Dept. PE23, Libertyville, Illinois 


I'd like to know more obout 
() Anchor clomp-type reusable couplings 


Get more details, Attach coupon to 
your letterhead and mail today. 


([) New Anchor Split-flange clamp 
Send me detailed information. 


‘ 

' 

' 

' 

' 

' 

, ' 

' 

' 
ANCHOR COUPLING CO. INC. > : ..... 

Main Office and Factory: LIBERTYVILLE, .LLINOIS : 

FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS : 

' 

' 


Cempony Nome 
Cempany Address 


City { }) State 


D114 
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“Crash-worthy?” 





























Pre-check with 
Consolidated Instrumentation 


WHAT happens to structural members and car-body com- 
ponents when freight cars are subjected to the shock impacts 
and buffeting of hump-yard switching? 

To determine stress distribution and to evaluate the effec- 
tiveness of shock protection devices, the Pullman-Standard 
Car Manufacturing Company selected a Consolidated 5-114 
Recording Oscillograph, System D Amplifiers, and Bridge 
Balance as basic recording instruments. 

Freight cars, loaded with sand and steel blocks at gross 
weights ranging from 46,400 pounds (empty) to 164,000 
pounds (fully loaded) crashed together i85 times at speeds 
up to 10 miles per hour. 

In this way the dynamics of simultaneous shocks, some as 
brief as one five-thousandth of a second, were permanently 
recorded in visual form. From such data will come design 
changes, giving protection against shock and vibration dam- 
age. Thus an improved product is achieved. 


Consolidated Engineering Dynamic Recording Systems 


CORPORATION analytical such as the one shown here are designed and manu- 

300 North Sierra Madre Villa, Pasadena 15. California mstruments factured by Consolidated. Variations in the arrange- 
ment of the equipment are infinite. Applications are 

for science widely varied throughout industry and the sciences. 


Sales and Servic e through cec INSTRUMENTS, InNC., | | A typical recording system includes pickups, amplifiers 

a subsidiary with offices in: Pasadena, New York, Chicago, QQQUIUUSTF oor bridge balances, and a recording oscillograph. 
Washington, D. C., Philadelphia, Dayton, Write for Bulletin CEC 1500B-X1 

374 
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on your aluminum contract work, 
check Z,a0 with THE METAL MEN 
OF MANITOWOC! 


@ The voice of experience whispers that good advice in the ear of 
every conscientious product planner. The Metal Men of Manitowoc, 
through 55 years of processing, fabricating, and finishing aluminum, 
have built up a bank of ability upon which the industry of America 
draws daily. 


Careful adherence to your specifications is, of course, important. 

Equally important is the assistance we can give you in creating those 

specifications. Planning prior to production requires the solving of 

metallurgical, engineering, and design problems. We maintain tech- 

nical departments which extend our service beyond the actual making 

£180 CARERS OF of your product, to help you make it better, for less money. Check 

MI R RO with us now so that everything will be lined up when you are ready 
The Finest Aluminum for production. 

Cooking Utensils 
CONTRACT DIVISION 


ALU Mii wy M/GOOD 6 
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HOWTO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 


' t 
| Piercing a flat i 
tened section costs | 
x | less than drilling a 
\ | rounded ooo ) 
\ | The plane profiled 
5 part can be just as 


effective for bar 
Y wrenching, and can 
“i } 


took more attractive 


: A pinched point 
| costs less than a 
conicat, So fy 


one. For guiding the 
part during assem 
bly, and for piercing 
the impinged ma- 
terial, the two may 
work alike 











A depressed 
head costs less than 
: a trimmed a 2 


works just as well 


for wrenching, and 
looks like a special 
product feature to a 
layman. 





A square shoul- 
der under-head costs 
less than a knurl, 


and will hold as 
well against loosen 
ing in elastic or plas- 














: tic materials. 
~~ ‘ 
é 


of this chart are available on 
request for use in drafting and 
purchasing departments. 





MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN. 
OUR CATALOG 
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HYDRAULIC 
VALVES 


HYDRAULIC 
CYLINDERS 


© WRITE today for 
literature covering 
Pathon's new Solenoid 
Controlled Pilot Opera- 
ted Hydraulic Valves, 
Bulletin No. 15. and/or 
Hydraulic Cylinders, 
Bulletin No. 17. 


PATHON MFG. CO. 
3823 PACIFIC AVENUE 
CINCINNATI 12, OHIO 








WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the “know how"— 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2816 CHERRY, QUINCY, ILL. 
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a idea 


SERVEL’s portable “Wonderbar” trav- 
els to any room in the house — parks 
right at your elbow! 

Molded of BAKELITE Phenolic Plas- 
tic, the cabinet puts this electric refrig- 
erator in the fine furniture class. With 
its clean modern lines, rich mahogany 
color, and permanently smooth finish, 
it “belongs” in living room, bedroom, 
or den. 

BAKELITE Phenolic Plastics are re- 
sistant to stains and abrasion—always 
look clean. Light in weight, they help 


AUTO BATTERIES can be dry-charged, shipped 
in cardboard, kept in storage without deteriora- 
tion. Unbreakable bottles molded of BAKELITE 
Polyethylene carry 1.28 sp. g. sulphuric acid sepa- 
rately. Acid easily added to activate batteries. 
Bottles by Plax Corp., Hartford, Connecticut. 


Product Engineering - 


February, 1953 


in Phenolic Plastics § 


make the “Wonderbar” easy to move 
about. They have good thermal charac- 
teristics. They're strong—the “Wonder- 
bar” door opens to form a serving 
shelf, has to take a lot of slamming. 
They are quickly molded to the precise 
dimensions needed for quick assembly 
and tight sealing. 

If you're planning a new product— 
or bringing an old one up-to-date—try 
BAKELITE Phenolic Plastics. Our en- 
gineers will help you. 

Write Dept. OQ-10. 


LOW COST thermostat housings, injection- 
molded of BAKELITE C-11 plastic, have good detail, 
impact strength, smooth finish. Spray-coated with 
metallic paint. Easy moldability reduces produc- 
tion cost and mold maintenance. By Minneapolis- 
Honeywell Regulator Co., Minneapolis, Mina. 


i 


Cabinet Molded by 
General American Transportation Corporation 


PHENOLIC PLASTICS 


A Division of 
Union Carbide and Carbon Corporation 








UCC) 
30 East 42nd Street, New York 17, N.Y. 


tn Canode : 
Bakelite Company (Ceneda) Lid., Belleville, Ont. 


at < : 


ght, molded in one 

piece from VINYLITE Elastomeric Materials. Heat. 

sealed, disposable unit is waterproof, tough, 

resilient, inexpensive. Withstands handling, per- 

operation. oil, grease. By Hungerford Plastics 
orp., Rockaway, N. J. 
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Guided by the wide, 
integral flanges 





Flanges are thick, solid, 
really rugged .. . 


r 





4 
4e fb “o, 





To give fullest support 
to the cage 





@ *-@ 
HW ey ‘. 


Lope iig 


ROLLER 
® BEARINGS 


‘ee? 


PITCHLIGN bearings have a full length, free floating ccge with pitch 
circle contact! Any tendency of the rollers to thrust is absorbed by the heavy 
integra: flanges of the outer race. Completely relieved of this burden, the 
cage cannot distort and so fail in its vital duty of roller alignment. This is 
the one positive method of doing away with cocking and skewing. Only 
PITCHLIGN has it! 

PITCHLIGN performs where others foil... interchangeable with preci- 
sion needle bearings, of course. Get the facts! 


Write for Bulletin SF-166 


\ 


Give your appliances 
this EXTRA VALUE 
...at NO extra cost! 


MARK-TIME 
two-speed 
BELL TIMER 


SY) 


SASMALY 


ve 


Normally supplied 
with Center 
Stud mounting. 


The exclusive, patented 2-speed feature 
of this Mark-Time unit makes it 

timers in one! ...and puts more “‘sell" 
into your appliances! 


Here's why: in the long-time position 
the user can measure time up to ONE 
HOUR for baking, roasting, stewing and 
other lengthy cooking operations... can 
use it as a reminder for appointments and 
other household jobs, tool By moving the 
lever to the short-time position, the user 
can obtain settings within seconds for 
boiling eggs, pressure cooking . . . pre- 
cise timing for all short time jobs up to 
SIX MINUTES, where even fractions of 
a minute are important. 


At the end of the pre-set time period, 
in either long or short range, this timer 
gives a clear, resonant bell signal. 


Available with a wide variety of 
modern dials and knobs, also in 2-hour, 
12-minute range. 


Write today for full details and prices. 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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interchangeable 
mounts... 


mate 

O-M 
CYLINDERS 
adaptable to 

any installation!. . 














DELIVERY 


on mos? sizes 


| | % 14-DAY 


Because the end plugs are tapped for universal 
mounting, any one type or combination of mount- 
ing brackets can be used to install an O-M Cylin- 
O-M CYLINDERS der . . . without disassembling or changing the 
cylinder. Interlocking mechanism eliminates pro- 
jecting end caps and tie rods, assuring better 
alignment and friction-free performance. Thus, 


O-M Cylinders fit where others won't... require 

¥3 less space than conventional type cylinders of 

L we the same bore .. . are easily removed, inspected, 
= O-M is 


ie ’ repaired. 
aoe i, All Cylinder 


Available in a full range of sizes 
(1'%” to 8” bores) with standard, 
2 to 1 or oversize rods. All ma- 
chined steel with bearing bronze, 
no castings. Completely inter- 
changeable parts. 

Write today for FREE catalog and com- 
plete set of 2 and 4-scale templates 
showing all cylinders and mounting 
brackets. 


mail coupon now 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 


4 
SCINFLEX 
ASSURES YOU THE 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It whheanie maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


* Moisture-Proof « Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « 
Light Weight « High Insulation Resistance ¢ High Resistance to Fuels 
and Oils *« Fungus Resistant » Easy Assembly and Disassembly « 
Fewer Parts than any other C ctor « No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 





AVIATION ConPoRAaTICN 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave.. Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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For Parts that must be 
TAKEN OFF=PUT BACK=BUTTONED TIGHT 


LION FASTENERS 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can’t loosen a Lion Fastener. Even 
an inexperienced service man can’t replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs. 
Write today for demonstration kit and application data. 


TYPICAL APPLICATIONS: INSPECTION 


PLATES « COWLING + ELECTRICAL 
PANELS + CABINETS - DUCTWORK 


CAS, 


Pree DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize 


rE 


their adaptability to your product. Write on f 
your company letterhead. No obligation. 


LION 


FASTENERS, INC. 
300 Main St., Honeoye Falls, N.Y, 
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MOTOR INFORMATION 


at your fingertips... 


EMC and CYCLOHM Fractional H.P. Motors 


Universal and Direct Current 1/1000 to 1/2 h.p. 
Shaded Pole 1/2000 to 1/15 h.p. + Induction 1/1400 to 1/4 h.p 


HOWARD 


HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
DIVISIONS: 


EMG evectric motor corp. Geveonm MOTOR CORP. 
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with the Howard 


MOTOR SELECTOR 


AVAILABLE AT NO COST! 


Here’s your quick reference to the complete line 
of EMC and CYCLOHM fractional h. p. motors 
in ratings from '¢ H. P. to 1/2000 H. P. Gives you 
all the ready data you need to select the right 
motor for your particular requirements. You'l! 
find a hundred uses for the Howard Motor 
Selector and you'll save hours of valuable time 
looking up specifications. 

To get one of these handy slide charts, just fill 
in the coupon below and mail today. We'll send 
you the HOWARD MOTOR SELECTOR by 
return mail. Send for yours todé y! 


DEPT. PE1, HOWARD INDUSTRIES, INC., RACINE, WIS. 


Please send me the HOWARD MOTOR SELECTOR 
(at no cost.) 








FRACTIONAL 


Assembly lines run smoother, with greater speed and efficiency, when your Small Gearing is made by 
G.S. It is consistent uniformity that turns the trick! Over 35 years of specialization has tauht us to mass- 
produce Fractional Horsepower Gearing to standards of quality often considered impossible! If you 
want production quantities of Small Gears that soothe assembly headaches, Jet G.S. make them for you! 
More and more critical buyers are profiting by the superior skills and services only G.S. can give. 


Call us early when new designs are considered. We'll try to point the way toward new production 
speed and economies. 


GET wn fe 6-PAGE FOLDER 


See where and how we mass manufacture Small Gearing to uniformly fine tolerances. 
This attractively printed 814 x 11” 6-page folder is punched for ring-binder use. You'll 
want to keep it handy for frequent reference. It contains 23 pictures of Small Gears, 
plant views, as well as Diametral and Circular Pitch Tables. Ask for your copy on 
company stationery, please! 


4 


; : 
, Seenatie, img 


° 


BAR Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


——y> 2635 WEST MEDILL AVENUE +: CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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This continuous roll machine at the C-D-F, 
Bridgeport, Pa. plant makes top quality sheet 
fibre for electrical insulation. Corrosion- 
resistant rollers are made from laminated 
Dilecto, another famous C-D-F product. 


> DIAMOND 
VULCANIZED 


FIBRE 


e mechanically and electrically strong 
¢ moisture, arc and chemical resistant 
¢ high dielectric strength 

e easily machined and formed 

¢ low-cost with long life 


watched all the way... 


DIAMOND VULCANIZED FIBRE 


Naturally it takes a big, well-equipped company like C-D-F to make fibre. It also 
requires a special brand of know-how and long experience to take rag paper (we 
make our own), zinc chloride and water and come up with a low-cost uniform 
product that can be adapted to a million uses. 


Maybe you think that vulcanized fibre has been replaced by many newer, more 
publicized materials. Actually Diamond Vulcanized Fibre today has more appli- 
cations, more unique qualities, more product design value than ever before. 


if you need a dependable source for bone, commercial, Diamond “fish paper” 
insulation, tubes, rods, receptacles . . . talk to the man who knows. . . your C-D-F 
sales engineer (offices in all principal cities), or write C-D-F, Newark, Delaware. 


THE NAME TO REMEMBER DIAMOND VULCANIZED FIBRE 


y Ainetilliniiltellinn 


NEWARK 40, DELAWARE 
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it’s VERSATILITY that sells 
SANBORN in the field of 
Industrial Recording 


As indicated by references 
at the right, you may 
have a choice of five 

different instruments (A) 

for quick and convenient 

standard rack mounting 
in the system at A,, 

PLUS a choice of up to four 

of any of the three 

different type amplifiers (B) 

or any combination 
of these amplifiers 


with the 


FOUR-CHANNEL 


OSCILLOGRAPH 
RECORDING 
SYSTEM 


(MODEL 67) 


A s shown in the diagram, removing or interchanging any of the am- 
plifiers or other instruments is simply a matter of sliding the unit in 
or out of the mounting rack where contact is made automatically by 


DC PREAMPLIFIER 


DC CONVERTER — for low level DC record- 
ing such as thermocouple output. 


TRIPLEXER — when coupled to a DC ampli- 
fier permits the recording of three events 
in one channel, 


THRESHOLD MONITOR provides means 
for the control of voltage levels or rate of 
change. 


DC (General Purpose) AMPLIFIER 


SERVO MONITOR AMPLIFIER—a phase 
discriminating AC amplifier used in servo 
design and testing. 





plug-in connectors. Screws at the four corners of the panel hold the 
instrument in place. 

Other features of this system which add to Sanborn VERSATILITY 
are the choice of eight paper speeds — 50, 25, 10, 5, 2.5, 1.0, 0.5 and 0.25 
mm/sec, and the use of either 4-, 2-, or l-channel recording paper. 

And, of course there are these popular Sanborn advantages: a high 
torque movement (20,000 dyne cms per cm deflection), direct inkless 
recording in true rectangular coordinates, and provision for code and 


time markings. & 


Sanborn Recording Systems may be used to record any one or more 
of a wide variety of phenomena whose characteristics range from static 
to 100 cycles per second. If your record- 
ing problem is not one which can be 
solved by standard Sanborn equipment, 


our engineers will be glad to suggest SAN selon. | 
ways in which modifications of it may 

suit your requirements, re p 

& let talog of Sanborn Indus- 








SANBORN 
1-, AND 2-CHANNEL 
RECORDING 
SYSTEMS 


One channel Model 
128/141 above and two- 
channel Model 60 at 
right both incorporate 
Sanborn recording 
advantages which in- 
clude interchangeability 


of amplifiers and (with 


Model 60) preamplifiers. y 








trial Recording Equipment will be sent CAMBRIDGE 39, MASS. 
gladly on your request, 
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PER-PRECISION TaN 


al — 
—— 
7h VT all os 


READY TODAY FOR THE 
GRINDERS AND MACHINE TOOLS OF TOMORROW 


Indicator readings taken on the Whenever you want Precision 
noses of thousands of POPE Super- Motorized or Belt Driven Spindles, 
Precision Spindles show less than in quantities of one, a hundred or 
one half of one ten thousandth (less more — whatever the kind of work 
than 50 millionths) of an inch of you want to do — let us submit 


total eccentricity. recommendations and estimates. 





The SUPER-PRECISION Of Today Is The STANDARD Of Tomorrow 


No. 87 
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o® ¢ 
roe SPECS FOR 
Wid” ston . 
: -_NON-FERROUS | 


Rt St 


eo sae 


| d 
WANT CORROSION RESISTANCE? | WANT EYE-APPEAL? Iridite can give | 


Iridite will give you better-than- you a variety of finishes, depend- 


specification protection against | ing upon the metal being finished § 


corrosion. . . . from clear and sparkling 
| 


bright or milit. live drab, to 
WANT PAINT ADHERENCE? Iridite | 7” ' ect sei 
; | attractive dyed colors. 
provides a firm and lasting base | 


for paint by preventing under- | BEST OF ALL, any Iridite finish is 
film corrosion. ecgnomical and easy to apply. 


IRIDITE ; 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, elimimates need for costly racks 
and electrical power. 








NO SHORT 
CIRCUITS 


*TRADE MARK PAT. PEND. 
ALL SIZES 


‘e” die. te 1%" die. 


Made of 


ee 
TOUGH, DURABLE 


ETHYL CELLULOSE PLASTIC 
—FLEXIBLE, EASY TO INSTALL 


Write for Sample and Full 
Information, including Strength 


Tests and Prices ESN 
WECKESSER CO. wy 


5265 N. Avondale Ave. @ Chicago 30, iil. 





HAVE YOU A 
GASKET PROBLEM? [aa 


For nearly half a century 
Vellumoid has pioneered 
in the gasket ficld. We 

s have a wide variety of 

H non-metallic gasket ma- 
tericls that have solved 
many difficult problems. 


Ask for our Technical Data Book 
and samples for testing. 


VEL'.UMOID 
444 VELLUMOID 
VELBESTOS 

(Compressed Asbestos) 
VELLUTEX 
VELCOREX 
VELBUNA 


THIOKOL & BUNA N. 
Coated 


Ts VELLUMOID<°. 


Worcester (6) Mass. 
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| TRANSUE 8 
es 


ALLIANCE, 
OHIO 


a 





a t ~ die 
0 
gladly q* 5 
re ive 
SALES OFFICES: NEW YORK, PHILADELPHIA, WY, CHICAGO, DETROIT, INDIANAPOLIS, CLEVELAND 


DESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 
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FOR POWER 
CONTROL DESIGNS 


Uncqualed for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 


Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to “‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 


+ A reliable series of spring- 

yi } \@ loaded slip clutches and coup- 

lings. Rugged construction 

4 " with ample friction surface for 

heavy-duty use. Outstanding 

tor preventing overloads and 

bail shocks; for starting heavy 

loads; as tension drag brakes; 

_ for reeling and winding opera- 
tions and many other uses. 


’ 
” 
7 


i. a 


* HILLIARD CLUYCHES and COUPI.INGS make machine 


drive and power transmission more eficient and economical 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request 


illustrated brochure #MP-4 


if 


WRITE TODAY so information 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


101 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + » UPTON - BRADEEN - JAMES, LTD. 





Radiator seciions 
emerging from clean- 
ing machine after 
brushing on both sides 
by two assemblies 

of 12 Pittsburgh 
Brushes. 


Pittsburgh Brushes 


can help you solve 
problems like these! 


Cleaning Narrow Spaces—National Radiator 
Company, Johnstown, Pa., cleans 30,000 radiator sections 
a week! To insure a perfect final finish, even the narrow- 
est spaces must be absolutely clean prior to assembly. 
Pittsburgh engineers were asked to design a brush that 
would reach these spaces and would fit National’s existing 
machine. Successful? National reports: ‘Pittsburgh Brushes 
do a better job of cleaning and are more economical!” 


Preparing Chills— at Continental Foundry & 
Machine Co., East Chicago, Indiana, chills used to cast 
iron rolls must be cleaned of the oxidized metal remaining 
from previous usage, as well as dirt and grease accumu- 
lated in storage. After experimenting with other brushes, 
Continental chose Pittsburgh because they ‘“‘do the job 
better and stand up longer than any previously used!” 


Improving Original Equipment— The Sommer 
and Maca Glass Machinery Co., Chicago, Illinois, uses 
Pittsburgh Brushes in the automatic washing machines 
they manufacture. Brushes formerly used simply didn’t 
have the over-all density pattern needed. Pittsburgh engi- 
neers studied the problem and designed a brush which 
Sommer and Maca approved “because of (its) denser 
bristle pattern and lower cost.” 


WRITE TODAY FOR FREE BOOKLET! 
Write today for a free copy of our booklet that [ yds 


shows, through actual case histories, how Pittsburgh | ./G 
cuts brushing costs. Address: PirrssurGH Piate /| = 
Grass Company, Brush Div., Dept. W-6, 3221 
Frederick Ave., Baltimore 29, Maryland. 


PITTSBURGH 


Fuser Vriver- 


BRUSHES * PAINTS * GLASS * CHEMICALS * PLASTICS 





PITTSBURGH PLATE GLASS COMPANY 
AALS ETRY REELS SS ES MTT TE ID 
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saan tle Brandy Stl bord C 
10 fog @ designers cmaginilion 


MODERN 
* FIREPLACE SCREEN “ 
FRAME 


POWER 
LAWNMOWER , PSs 
WANOLE SES RSS| 
CONNECTING | 
FUEL LINES 


REMARKS Need better tubing perfornm- 
ance? Want easier, lower-cost fabri- 
cation? In Bundyweld, you buy the 
industry's most versatile, depend- 
able tubing -=- backed by engineering 
skills dedicated to helping Bundy 
customers save time, materials, 
money. 


_ ys for catalog or for help on your 
tubing idea or tubing problem. 
BUNDY TUBING CO., DETROIT 14, MICH. 


eee 











Leak proof Lightweight 


. High thermal conductivity Machines easily 
High bursting point Takes plastic coating 
High endurance limit Scale-free 
Extra-strong Bright and clean 
Shock-resistant No inside bead 
Uniform 1.D., O.D, 
k 


DOUBLE-WALLED FROM A SINGLE STRIP 








WHY BUNDYWELD IS SETTER TUBING 


RE fe af ~ ‘ ; \ | NOTE the exclusive 
+ A Saat ve P J patented Bundyweld 
oe: 4 fue: ) ) y beveled edges, which 
afford a smoother 


Bundyweld starts as conti ! lled d th ha f Bund Id, doubi sate yp monger what 
re] o ontinuously rolle passe rough a fur- undyweld, double- 
a single strip of twice around later- nace. Copper coat- walled and brazed _— a. and less chance for 
copper-cocted steel. ally into a tube of ing fuses with steel. through 360° of wall TO Kh" O0. any leakage. 

Then it's — uniformthickness,and Result. . . contact. 

Bundy Tubing Distributors ond Representatives: ee 42, Maxs.: Austin-Hastings Co., inc. 226 Binney St. 7 Chattancoge 2, Tenn.: Pe Dewkins Co. 823-824 
Chattanooga Bank Bidg. e Chicago = i: Lapham Hickey Co, 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co, inc. Post Office Box 476 © Philedelphio ? 1 1. Penn.: 

Rutan & Co. 1717 Sansom St. Sen Francisco 10, Calif: Pacific Metals Co. Ltd. 3100 19th St. . Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South 
Toronto 5, Ontario, Canada: Alloy Motel Soles, Ltd, 181 Fleet St. E. © Bundyweld nickel and Monel tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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Precision molding of com- 
ponents to tight toler- 
ances! 



































plastic molding 


Complicated thermo- 


Low cost —high volume 
handle moldings! 


162 COIT STREET, IRVINGTON 11, NEW JERSEY 


Transfer + Compression + Injection 
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* The gannet, largest of all North Atlantic birds 
(wing span 6 feet), is also famous as a world 
champion deep sea diver. The gannet’s 
dive is so spectacular it has been studied 
with interest by aerodynamics experts. 
Streaking toward the water like an arrow, 

a gannet in pursuit of fish will descend as 
much as ninety feet beneath the surface. 
The resulting splash sometimes rises ten feet. 
Special air cells in the gannet’s breast absorb 
the terrific shock as the bird hits the water. 
The gannet’s water-sealing and shock 


absorbing system is another wonder of nature. 


THE BIRD WITH SHOCK PROTECTION 


Minnesota O-Rings are “doughnut shaped” packings 
used as shaft seals in air, gas or hydraulic systems. Every 
day, leading product engineers are proving the depend- 
ability and wide application of O-Rings by discovering 
new uses for these unique seals. Minnesota O-Rings are 
made from special compounds of natural or synthetic 
rubber to meet exacting product specifications for close 
tolerances and uniform quality. Hundreds of successful 
installations have been designed into such equipment as 
hydraulic rams and regulating valves . . . remote control 
mechanisms .. . air cylinders ... water pumps. . . gasoline 
and steam engines. For prompt analysis and quotation on 
your next packing installation, send us your blueprints 
or specifications. 


™ The many odvantages and applications of injection molded . 
O-Rings merit your investigation. Bulletin available on request. | 7 


Manufacturers of All Types of Small Rubber Parts 


QS MINNESOTA RUBBER & GASKET COMPANY 


3630 WOODDALE AVE., MINNEAPOLIS 16, MINN. © .Phone WHittier 6511 


AFFILIATED WITH MINNESOTA SILICONE RUBBER CO. * OFFICES IN PRINCIPAL CITIES 
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POWER etme 


CMS UE 
(| L5SUS 


PRODUCTS 


@ Over ten years ago Airmaster Corper-«” 
ation of Chicago began using our motors. We 
were then known as Electro Machines, Inc. 
We are proud to have retained our position as 
their foremost motor supplier during these 
years, and have steadily expanded our line to 
meet their ever-increasing needs. 


Airmaster roof exhouster 
powered by Doerr 
motor. Top hood ond 
louvers not shown. 


Airmaster 24" pedestal 
fan driven by 2-speed 
motor with pull chain 


Direct drive 24” exhaust 
fan with permanent split 
capacitor motor. 


Electric Motors from 

1/30 to 5 hp. 

Standard, or Designed ta 
Your Specifications 


CEDARBURG, WISCONSIN 


The new Ametron 


ANALOG DATA RECORDER 


simplifies exact measurement 
and numerical printing of 


RE 
=" many Analog quantities 


WEIGHT 
* 
PRESSURE 
VOLTAGE 


. 
LIGHT INTENSITY 


* 
CURRENT 
. 


PH 
CONCENTRATION 


© 
ISTANCE . 
ane = The versatile Analog Data Recorder 


RPM. provides visual or printed records 

e of virtually any physical quantity 

STRESS-STRAIN converted into a corresponding 

e voltage through various function- 

DISTANCE ally operated sensing devices— 

7 thermocouples, photocells, tachom- 

ARGLE eter generators, etc. Prints accurate 

DISPLACEMENT numerical quantity in full figures 
e on tape, tickets or cards. 


Plus Many Others Write for new brochure AN31 








N 888 


STREETER- isa COMPANY 


410) N. RAVENSWOOD AVENUE + CHICAGO 13, ILLINOIS 


Branches in Pittsburgh, Pa., Allentown, Po. and Birmingham, Ala 





atlas HIGH 0: tow speed 


UNIVERSAL JOINTS 


IMPROVE 

YOUR PRODUCT... 
REDUCE 

YOUR COSTS... 


Quotations and detailed Catalog 
availabie on request. Write today! 


THE GRAY & PRIOR MACHINE CO. 
623 WINDSOR ST. HARTFORD. CONN U..S. A. 


Printed on loose leaf, six hole, 6-%” x 3-%” bond paper, each 

book contains about 140 pages of technical data, presenting 

condensed, accurate and essential data for the engineer, tech- 

nical worker and business man. 

Architecture Building Constr. Piping Data 

Home Heating Radio Surveying Tables 

Illumination Television & FM Trig-Log Tables 

Electrician's Data Electricity AC 

Builcer’s Data Electricity, DC 

Lumber Data AC motors and 

Air Conditioning Generators 

General Math. Transformers, 

Math. Tables Relays, Meters yt ay 

Physics Hydraulics Thermedyn. This. & 

Chemical Tables Surveying Charts 

Metals Mech. Drawing P & Thermodyn. 

Gen'l. Chemistry Machine Design a! 

Reinf. Concrete Machinists Data Phys. & Org. Chem. 

Write for FRE Cutiee {over 8000 listings.) See for yourself how 

—s Laas can be you. Send $1. for each book, or $5. for 
sia books listed ¥ oR, 


LEFAX DEPT. PE-14 Philadelphia 7, Pa. 
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Punched and formed pieces of tough, 
resilient National Vulcanized Fibre 
reinforce spectac le case to prov ide last 
ing shape retention and serviceability 


contributes to an improved product — 


in spectacle cases for American \® Optical 


National Laminated Plastics COMPANY 


nationally known—nationally accepted 


This practical use of National Vulcanized Fibre by American 

Optical Company in their attractive spectacle cases is typical of 

the countless contributions National Vulcanized Fibre—the 
minated PLASTIC material of a million uses—makes to industry and business. 

National Vulcanized Fibre applications, both mechanical and 
electrical, are varied and extensive. In mechanical applications it 
is desirable because it possesses exceptional tensile and crushing 
strength, toughness, density and resistance to wear—coupled 
with ease of fabrication. It actually improves with age; for many 
mechanical purposes it is better, more durable than metal. 

In the electrical field National Vulcanized Fibre has been the 
standard insulation for years. It has high dielectric strength and, 
when subjected to hot electrical arcing, it evolves neutral gas 
which extinguishes arc without “‘tracking.”’ Many electric appli- 
ances ftnd National Vulcanized Fibre to be the one best material 
for one or more of their parts. 

Available in various grades and colors; and in sheets, rods, 
tubes and special shapes. Write for detailed literature and engi- 
neering service information— 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington Delaware 








Offices in Principal Cities 
Since 1873 





YORK’S 
new 
ICE 


ATLANTIC'S 
ICE CUTTER 
CASTING 


™, YORK FLAK-ICE 
AUTOMATIC 
ICE MAKER, 
MODEL DER- 2 


ICE HARVESTING SYSTEM 


AN IMPORTANT COMPONENT of York 
Corporation's most recent development, the York- 
Flakice Automatic Ice Maker, is Atlantic's ice 
cutter casting. It cuts the ice into curved flakes... 
so delicate they will not damage or puncture 
delicate rose petals. 


YORK’'S ORIGINAL CONCEPTION of the ice 

cutter ...a vital part of the ice harvesting system 
... consisted of three stainless steel parts 

which had not only to be machined, but welded 

together. 


ATLANTIC'’S ENGINEERS suggested a design 
that eliminated these costly operations and 
increased the productive efficiency of the ice cutter. 
Six spiral blades on a center shaft were alli 

plaster mold cast in one piece of Atlantalloy #31 
High Tensile Manganese Bronze ...an alloy of great 
endurance and strength. 


York will testify that Atlantic's all-in-one-piece ice 
cutter casting surpassed all requirements for high 
physical values, closeiy-held tolerances, satin-smooth 
finish, fine-grained structure, clean-cut surfaces... 
and afforded them substantial savings over 

former costs. 


Effective even 
where other 
lubricants 


have failed 
Moly-sulfide 


A L/TTLE DOES A LOT 


Moly-sulfide, a solid film lubri- 
cant, stands out most where the 
lubricating conditions are the 
most difficult. If you have to con- 
tend with extreme conditions of 
pressure, temperature, fretting, 
or velocity, you should try 
Moaly-sultide . First write for a copy 
of this free 40-page booklet which 
shows where the above condi- 
tions have already been overcome 
in the shop and in the field. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 36N-Y 


Find out how the Atlantalloy plaster mold casting 
process can help solve some of your problems. 
Write for a free copy of “High Quality Precision 
Castings for Induitry” today! 


Established 1937 


tT. 
CASTING and ENGINEERING CORP. 


72) Bloomfield Avenue e Clifton, N. J. « PRescott 9-2450 
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FAWICK 3-POINT ADVANTAGES 
MEAN T0 You MACHINE 


APPLICATION 


Fawick Airflex units are easily 
adapted to all types of oven 
tions. The reduced number 0 
parts and elimination of mechan- 
ical linkages make possible _ 
pact installation on all types © 


machinery. 


FAWICK Pies ADVANTAGES 
IN MACHINE OPERATION 


COOLER CLUTCH OPERATION 
7 

CUSHIONED DEPENDABLE ACTION 
° 

SELF-ADJUSTMENT FOR WEAR 
€ 


LONG LIFE— LOW MAINTENANCE 


For further information on Fawick Industrial 
Clutch and Brake Units, write to the Main 
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When designing or engineering high-efficiency machines, 
insure peak performance of the finished equipment by 
specifying Fawick Airflex CLUTCHES AND BRAKES. 

Their advantages in design, construction and applica- 
tion add much to any machine. The extra advantages of 
their operating features provide machines with the best in 


advanced clutch and brake performance. 


FAWICK AIRFLEX DIVISION 
FEDERAL FAWICK CORPORATION 
9919 CLINTON ROAD + CLEVELAND 11, OHIO 


FAWICK,<9,-flex 


2 
Office, Cleveland, Ohio, for Bulletin 400-A. INDUSTRIAL m4 AND BRAKES 


395 
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DELIVERY 


> NATIONALLY USED 
AS STANDARDS 


a) WE STAND BACK OF 
EVERY PRODUCT 
WE MANUFACTURE 


Z 
g 


WW! AMPEG EN Aide 
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ASSURED QUALITY, SERVICE 
AND FINE WORKMANSHIP 


All precision made of heat treated selected steel, 
cadmium plated and rust proof mid-nite black finish. 
Widest range of sizes and types to fit the most rigid 
and exacting requirements. 


NA AO OAR 


Ny 
wha 


Complete Clamp Assemblies or any of their Com- 
ponent Parts. Economize by using them as standards 
in your plant. 


(6) sen rw 


log. 

72 pose illustrated catalog 
; ull size tracing _ 
+, bound in loose 'e 


For ov 
Contains f 
each produc 


for eosy removal, 


Wye” 
paTon MACHINE WORKS 
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Betcha we make it! 
If it‘s a float operated FEEDER 
— or a float operated SWITCH 


IF YOUR product involves a float- 
operated valve or float-operated 
switch, chances are we have just 
what you need to perform the func- 
tion you require .. . always better 
and usually at lower cost. 

We can give you an almost end- 
less variety of float-operated valves 
for automatically feeding almost 
any liquid to maintain levels, sup- A built-in type of liquid 
ply, make-up, etc. They cover a feeder. We make more 
wide range of working pressures than 38 types. 
and feeding capacities. 

We can also supply an even wider 
variety of float switches . . . for 
stopping and starting heat sources; y 
controlling pumps, and soon down A _ built-in type of float 
the list. We even make explosion- switch. We make more 
proof types (Underwriters’ Ap- _ than 50 kinds. 
proved) for use in the presence of 
explosive vapors, 

The McDonnell catalog lists 
more than a hundred variants 
of our products. It’s a must to 
designers of products involving 
automatic valves or switches. 


M*SDONNELL & MILLER, INC. 
3500 N. Spaulding Ave., Chicago 18, Ill. 


.- 


ASK FOR CATALOG 


Imperial 


TRACING CLOTH FOR HARD PENCILS 


@ imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distingyished by its 
special dull drawing surface, on 
which hard pencils can be used, 


e 

giving clean, sharp, opaque, non- YY id 

eee mperia 
Erasures are made easily, without , 

damage. It gives sharp, contrasting 

prints of the finest lines. It resists aA 

the effects of time and wear, and —_ PENCIL , 

does not become brittle or opaque. ' TRACING Satey : 
Imperial Pencil Tracing Cloth is CLOTH Pw 4 

right for ink drawings as well. ag 


RS EVERYWHERE 
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for MAXIMUM LIFE EXPECTANCY 
in EVERY BEARING! 


| On ly SEALIMASTER A ) 


as 


Mm 
is HARD HERE ll¢ 5 
but SOFT HERE 


— 


—_ 
> Ww 


to permit race-to-shaft locking wit 
increased holding power 


to insure greater resistance to shock 
and vibration 


to minimize danger of fretting corrosion and 
eliminate shaft wear by firmer locking 
of bearing to shaft 


Zone Hardening is another major development... in a long 
history of SEALMASTER advances that includes: the firs¢ 


self-aligning, permanently sealed industrial ball bearing 








unit... the first outer race locking pin... the first ball 
retainer riding the inner surface of the outer race ring 
Write for your copy of SEALMASTER Catalog No. 845. 


HARDENING 


is a completely automatic heat 

treating process by which the inner race 
ring of SEALMASTER Ball Bearing Units 
is hardened through ball path 

section only. (See cutaway view .) The 
extended part of the inner race is left in its 
original metallurgically soft, tough state. 
Hardened set screws are mounted through 
this soft portion, to provide firm race-to-shaft 
locking and the performance advantages 
mentioned above. ZONE HARDENING 
is patented—exclusively SEALMASTER’S! 


SEALMASTER BEARINGS 


A Division of Stephens-Adamson Mfg. Company 


ZONE HARDENED 

PERMANENTLY SEALED 
SELF-ALIGNING * PRE-LUBRICATED 
FLOATING BALL RETAINER 


9 Ridgeway Avenue, Aurora, Illinois 


FAC 7 RV REPRE ENTA 
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SPECIALISTS IN METAL STAMPINGS 


FOR OVER 70 YEARS 


For Power 
ak Mower fog 
Aerial Delivery Container 
U.S. Air Force 
% » ® 


Radio Case—U.S. Signal Corps = Production fasilities 


. for your requirements of deep-drawn ae 


and stamped metal parts 


Washing Machine Tub 
Over 1000 skilled people... 289 deep draw 


and stamping presses ...92 welding machines 1G 
eaeeebeneeas ...15 acres of production facilities . . . com- —g 
© & plete tool and die department. V4 
yl STAMPING DRAWING 


r * FORMING Safety Guard for Power Tools 
cA ~ TINNING «+ GALVANIZING + WELDING 
a F-Vemeey- Bil, ic) . SPRAY FINISHING 


Vacuum Cleaner Ports VITREOUS ENAMELING 


Deep Fat Fryer Pot 


Cover for ice Cream Freezing Equipment Ciristmas Tree Stand 4 Con ne Oe ep 


(za GEUDER, PAESCHKE: & FREY, CO. 


SINCE 1880 





1505 W. ST. PAUL AVENUE © MILWAUKEE 1, WISCONSIN 
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CHIKSAN hus a blueprint for flexibility, 
safety, economy, dependabilit 


CHIKSAN speeds the flow of industry when 


THE DIE 


IS CAST 


BY CLEVELAND AUTOMATIC 


When industry wants better castings, 
faster, for lower cost it turns to the 
Cleveland Automatic Machine Company 
to furnish high pressure hydraulic die 
casting equipment. Cleveland is an old 
hand in making dependable machines 
that turn out precision castings to keep 
the wheels of industry humming. 


Cleveland, in turn, relies on Chiksan 
Ball-Bearing Swivel Joints and Chiksan 
engineering to supply the flexibility, 
safety, dependability and economy needed 
in handling high pressure hydraulic oil— 


The Flow of Enterprise 


transforming metals to essential parts for 
industry's forward march. 
. > > 7 

The whole range of industry looks to 
Chiksan to supply a blueprint for prog- 
ress in the better, safer, more economical 
task of conducting liquids and gases 
through freely flowing lines—under great 
extremes of temperature and pressure — 
in the most difficult or complex manufac- 
turing conditions and procedures—with 
uninterrupted flow — with low mainte- 
nance — with precision and profit. 


Principal Cities 
Write for Catalog 2A, 
Dept. PE-2 


Sal] Beaying Swivel Joints 


@ High Pressure (Chiksan) Ball-Bearing 
Swivel Joints on the die locking end per- 
mit adjustment of die space and insure a 
leakproof hydroulic system. 


High Pressure (Chiksan) Swivel Joints are 
standard equipment in hydraulic lines of 
all hot chamber machines to allow for ad- 
justment of the shot cylinder assembly and 
at the some time elimina’e all fire hozard. 


(Quoted from the manvol that Cleveland 
has issved about the Model 400 Die Cast- 
ing Machine — emphasizing importance of 
Chiksan Ball-Bearing Swivel Joints.) 


CHIKSAN COMPANY + BREA, CALIFORNIA + Chicago 28, Illinois ° Nework 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 
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Turn over youn astehingieblem@ms to sp 
cialists . . . traine ¢ hofhave be 
through the trial-an ' highly specii- 
ized field and can free : bv eefimg-stafiapr 
finished-product enginé 3 i, 


It pays. We’veumi eading maiminfac- 
ers in the a Bviationg#ppli- 
e and furnitures * 

United-Carr andi ries hav 

iencg > design amd production 
ex devices. Bach divisions 

sir of special knoy 
grated or anizatic 
eee ond 


La 
POS Li 


* 


9 


volume B 

the assem 

nents, we ar@ 

fastening need, 
Before bidding ong gq fasteners 
or special fastening d ‘ » Yo nearest JT ed- 
Carr field representative. ie P 


UNITED - Car 


MAKERS OF 


ny 


C% 


FASTENERS 


CAMBRIDGE 42, MASSACHUSETTS 


fy 


UNITED-CARR FASTENER CORPORATION, 
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ata new busin 


In 70 years of glassmaking, Pittsburgh Plate Glass Company 
has mastered the intricacies of making glass in many forms 
. . . has developed many techniques and new processes that 
have greatly increased the usefulness of glass. That’s why, 
when it came to the relatively new art of drawing glass into 
tiny, tiny fibers, PPG’s skilled hands took to it readily. 


Pittsburgh Plate Glass Company is manufacturing Fiber 
Glass Superfine Insulation, and Yarns, Strands and Roving 
to the highest standards of the industry. But in addition to 
product excellence, PPG offers the experience in handling 
the requirements of customers which eliminates many 
problems that might otherwise disrupt smooth operations. 

If you use Fiber Glass—or any of the materials which 
Fiber Glass is so rapidly replacing—investigate PPG’s facil- 
ities for serving you. Pittsburgh Plate Glass Company, 
Fiber Glass Division, 632 Duquesne Way, Pittsburgh 22, 
Pa. District Offices: Chicage, Cincinnati, Cleveland, Detroit, 
New York, Washington. 


PAINTS + GLASS 


FIBER GLASS 


70 years of leadership 


Many of the most important developments 
in glass manufacture are the result of con- 
tinual research by Pittsburgh Plate Class 
Company. Among these diverse achieve- 
ments are 


—the nation's first commercially successful plate 
glass plant 

—the origination of Hi-Test Safety Glass 

—Corrara structural gloss 

—massive windows for atomic research lab- 
oratories 

Now research is being stepped up and the 

glassmaking skills acquired through the 

years are being devoted to the making of 

Fiber Glass. Your business may be among 

those to profit first from this program—so 

why not consult with PPG representatives 

now? Your inquiries will be welcomed 


CHEMICALS + BRUSHES PLASTICS 


ITTSBURGH Fria ts GLA:Ss$5$ COMPANY 
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*Reg. Trade Mark 


For blackening metals 
use ENTHONE EBONOLS 


EBONOL —" Processes for biackening steel to produce jet-black oxide coatings. 
Simple and economical to operate. Operating temperatures: EBONOL 
“S", 285-290°F., EBONOL “S-30”, 295-305°F. 


EBONOL “C’ The quality black for copper and brass that meets all military specifi- 
cations. Produces cupric oxide finishes that are stable, adherent and 
protective. 

EBONOL “Z” A durable, deep, rich finish for zine plate or zinc alloy castings. Dull 


or glossy oxide black coatings are formed in from 5 to 10 minutes 
at 160-180°F. 


U. S. PATENT NOS. 2,364,993, 2,460,896, 2,460,898, 2,481,854. 


Write to Enthone, Inc. for information and advice on any blackening process and ask for check list of 
Enthone literature on over sixty products and processes for better electroplating and metal finishing. 


EO Sa I ee ee = =F 
Sips SOF ae ; ns a 
- - | | | a > 
METAL FINISHING | = EN H C) N F | ELECTROPLATING 
PROCESSES : “4 z : CHEMICALS 
E 


442°ELM STREET 
i a es ee oy fee On OB. FB a Ons We GE O8 Ole 5 
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Sta-kon terminal 


R g , 2. ... are safe and 


easy to install 


4 / , R . e 
How T & R Sta-kon terminals No flame, heat, or fluxing agents are 


required to install Sta-kon terminals - 
there’s no danger of explosion or cor- 


add ) perma nenc e rosion . . . no damage to insulation. Just 
a single operation with T & B Shure 
a Stake tools stakes terminal to solid or 
to | n wir Ht hoo i. U stranded wire with terrific pressure . 
compresses them to a near-solid mass, 
Fool-proof tool operation assures con- 


nections that won't vibrate loose .. . 
can’t fail under severe stresses. 


> 
sy / 


R 


~> 3....are available 


~ 


y as a complete line 
including ‘specials’ 

1. Sta-kon terminals The T & B line of Sta-kon terminals 

provide sure, certain and connectors is designed to meet al- 


. most every wiring need: wire sizes 22 
connections to 4/0; in varied tongue styles and 
An electronic brain can work miracles — yet a single stud sizes; with and without insulation 
loose connection can upset its accuracy. Offering far grip. Among the “specials” available is 
greater uniformity than possible with solder, insu- this heater wire terminal. Ideal for con- 
lated T & B Sta-kon terminals make fast, permanent necting all types of resistance wire, 
connections of low resistance — even at extremely low these heat-resisting terminals add extra 
currents. The integral nylon insulating sleeve mini- life to any toaster, iron, or heater. 
mizes possible accidental shorting across crowded ter- For full details on T & B Sta-kon 
minal blocks. Color-coded, insulatioa can’t slip loose terminals and connectors, make it a 
. withstands heat, cold, and many chemical agents. point to write for Bulletin #61. 


LOOK FOR THIS SIGN = edt ‘IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The compiete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It's our way o' assuring you the service and savings 
of a friendly \ocal source. Cali him for all your electrical needs 


THE THOMAS & BETTS CO. 


INCORPORATED 


16 Butler Street + Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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tiny to 
giant-sized bearings 


with TEAM-WORK 
built-in every size 


With every size in SASSF’s wide range of 
ball and roller bearings, you receive an 
extra quality—team-work. This 
is the ability of SOS field and 
home office engineers to cooperate 
j productively with your equipment designers. 
Helping to solve their bearing 
problems is the extra 
which all industries 
have learned to expect 
from SACs. 


RE 


BALL’ AND ROLLER BEARINGS 


SKF INDUSTRIES, INC., PHILA. 32, PA.— manufacturers of scr and HESS-BRIGHT bearings. 
e sechcinenetmeeninagaenspassam aeeanases iene ane a eeiat ieee neneeenenneiiieniaan ne 
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year in... yedr out...more and more 


appliance manufacturers 


turn to 


PACKA = 
ELECTRIC MOTORS wn 


WATER PUMPS 
Manufacturers who produce motor-powered products in volume 


know from experience the advantages of using motors of LAWN MOWERS 
Packard Electric. A motor especially adapted to the product 
fits better in the space available . . . provides correct starting = 


and operating torques . . . is built to stand up on the job. BLOWERS 


If you manufacture a motor-powered product, Packard Electric 
engineers can help . . . can design the motor that will assure 
you of satisfactory product performance for your customers. 
And Packard Electric, with its tremendous facilities, can mass 
produce the motor for you—at low cost. DISPOSAL UNITS 


VENTILATING UNITS 


STOKERS 


That’s why we suggest you talk with Packard Electric about any BENCH TOOLS 
motor problem. Packard can provide the right motor for you. 
COMPRESSORS 


MILKING MACHINES 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 


CREAM SEPARATORS 


GENERAL 
MOTORS 


Packard Electric Division 
General Motors Corporation 


ats. us _ Warren, Ohioe 
TRADE MA 
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You hear people say: ‘tHe is a good salesman, he takes care of his 
customer.”’ By this is meant that the salesman uses his special know- 
ledge, his influence with his employer, and his time and effort to help 
the customer get what he wants, be it products, information, technical 
data, terms or other extraordinary services. 


The Bunting organization through constant research, development 
of new equipment, and modernization of all production operations 
provides Bunting salesmen with the means of serving as well as selling. 
Ask any Bunting customer. 

















BRONZE BEARINGS + PRECISION BRONZE BARS + BUSHINGS 


THE BUNTING BRASS & BRONZE COMPANY «+ TOLEDO 1, OHIO + BRANCHES IN PRINCIPAL CITIE 
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because they 
L-A-§-T L-0-N-G-E-R 


e phenomenal long life of Ohio Centerless 
Blades and Guides is due to their extreme 


e life means high production resulting in 
er costs. 


Made of tungsten carbide, high speed steel, 
ast alloys or iron. Non-metallic tips available 
upon request. 


In addition to standard blades, special con- 
tours, angles or shapes are made to your blue 
prints. 


‘ 


Manufacturers of 
Hardened Spacers, Ways, Gibs, Ball Races, Co” 
Slitter Knives, Shear Blades, — 
Rotary Shear Knives, Bronze L-™ 
Ways, Wear Strips. oo” 
a 


‘ 


- 


- 











CINCINWNATHE 23, 
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SELF-LOCKING ~ 


...cut costs...a 


... wherever involuntary loosening 
or fatigue are a problem! 


in some typical automotive and farm equipment 
applications, for instance, “Place” Bolts are being 
used as connecting rod bolts, main bearing cap 
screws, and flywheel bolts. 

Here, and wherever a locking bolt may be needed, 
the Slotted-Type “Place” Bolt offers not only posi- 
tive locking action but economy and additional 
strength. It cuts costs because no additional parts or 
operations are needed. It adds strength because its 
controlled spring action guards against impact, 
shock and fatigue failures. HERE’S- HOW 

National makes the Slotted-Type “Place” Bolt in SLUTTED-TYPE HEAD LOCKS 


carbon or alloy steel, in any of a wide range of sizes. 











. ee . - . ° . | 
Write us for additional information, including our 


illustrated folder. The flexible diaphragm formed between slotted seg- 
ments in the upper face of bolt head and circular 
recess adjacent to the shank in lower face (section X) 
acts as controlled spring element when head is prop- 
erly wrenched against a rigid seat. Diaphragm is 
reinforced by the continuous-grained segment cold 
formed between upset slots in upper face. 


U. S. Patent No. 2543705 


THE NATIONAL SCREW & MFG. COMPANY 
Cleveland 4, Ohio 
Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 23, Cal. 





yd — 
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Through Advanced Casting Techniques, 
We Help Our Customers to Better Serve 
Their Customers. 


Bronze collector rings, like these, are impor- 
tant power transmission factors in electric 
motors--such as those produced by Century 
Electric Company, St. Louis, Missouri. Making 
high speed revolutions with the armature, col- 
lector rings must be perfect, as sand inclusions, 
pits, or other flaws cause arcing, with subse- 
quent loss of motor power. 

Century Electric Company, leading manufac- 
turer of quality electric motors, generators, 
and related equipment, was aware of National 
Bearing Division’s outstanding reputation for 
quality copper-base castings, using advanced 
foundry techniques and mass production. 

Century was confident we could produce, 
as specified, flawless bronze collector rings for 
use in their products. 

And their confidence was justified. 


Our modern, centrifugal, permanent mold 
technique enables us to exactly meet Century 
Electric's specifications. This advanced foundry 
method eliminates sand molds for castings such 
as these. The bronze is tough and dense, and 
rings are cast Close to size, minimizing machin- 
ing. And Century enjoys dollar savings through 
our production-run economies. 


Most important to them, however, is the 
fact that they are now providing their cus- 
tomers with equipment that includes collector 
rings of the highest quality. 

If your product requires precision-cast 
bronze or other copper-base components, it 
will pay you to investigate National Bearing 
Division. We produce copper-base castings, 
large or small, with or without machining. 
And our production-run economies will prob- 
ably save you money. 

Write National Bearing Division for full 
information and your copy of our catalog. 


NATIONAL BEARING DIVISION 


4932 Manchester Avenue + St. Louis 10. Mo. 


PLANTS IN: ST. LOUIS. MO. © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. @ CHICAGO, ti 
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steel, aluminum. copper, zinc and 














@ Available in 6-inch to 24-ft. lengths, 
@ Deliveries when and where you want them. 


Rau Formed engineers are constantly devising new iran sces 
and processes for metal forming. Consult them 


requirements. Send prints or parts for prompt quotation. Write rte 
the new Roll Formed Catalog RF 1053. 


*. 


ROU FORMED’ PRODUCTS 


COMPANY 


MAIN OFFICE AND PLANT 
WOOD AVENUE YOUNGSTOWN, OHIO. 
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CONVENTIONAL MOTOR 


THE SAME POWER 


HOWELL DISC-TYPE MOTOR 


HALF’ THE 
LENGTH! 


* Depending on horsepower, reduction in length ranges from 41.7 


to 50.5%! 


Compact motor design offering wide range of sizes (from 4 to 
20 h.p.) and variety of electrical types presents positive advan- 
tages to machine designers and electric motor buyers! 


Here’s something really unusual in 
electric motor design! A motor-type 
that delivers the same power, has 
the same characteristics as conven- 
tional motors . . . yet its length has 
been cut by as much as one half! 
It’s the Howell Disc-Type Motor! 


The comparison above shows the 
drastically reduced length of the 
Disc-Type Motor as against a con- 
ventional motor of the same horse- 
power. The shorter length is 
achieved by flattening the end 
plates and moving the ball bear- 
ings back into the motor. Every 
other feature of rugged, precision- 
built Howell Motors is retained. 


The Disc-Type Motor is available 


HOWELL 


HOWELL, MICHIGAN 


in your choice of horsepower, frame 
sizes, mountings, electrical charac- 
teristics; you may have open or 
totally enclosed types, single or 
polyphase, with integrally-mounted 
brakes if desired 


These space-saving motors have 
proved successful in dozens of main- 
drive and auxiliary applications 
where space is at a premium. They 
are particularly suitable for wranes, 
hoists and rapid traverse drives. 
Call the Howell representative in 
your city for expert assistance in 
applying Howell Disc-Type Motors 
to your machines. For a free tech- 
nical bulletin giving specifications, 
clip and mail the coupon today. 


ELECTRIC 
MOTORS CO. 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 


Product Enginecring - 
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WIDE RANGE 
OF SPECIFICATIONS 


Sizes from % to 20 h.p. at 1800 r.p.m. including inter 


mittent hoist types. Corresponding ratings at other speeds 
also available 


Open or totally enclosed types 


Electrical characteristics—NEMA designs A, B, C and D 
as well as elevator and torque motor types 


Foot or flange mountings 
Frame sizes A-56 to A-326 
Integrally-mounted brakes if desired 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


Pleose send me o free copy of the technical bul 
letin on Howell Disc-Type Motors 


Nome 
Firm 
Address 
City__ 


Stote___ 
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THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 Jamp 
and was intended for use in the 
cabs of great diesel locomotives. 


This BIG one 
Dialco HAS THE COMPLETE LINE OF 
INDICATOR and PANEL LIGHTS hes 
\. this LITTLE one 
THE LITTLE ONE \ 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used \ 
on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


Jape to suit your own special conditions and 
oo requirements will be sent promptly 
and without cost. Just outline your needs. 
ste 


Cat. #8-1930-621 


Let our engineering department assist 


Jed ow in selecting the right /Jamp and the best 
\ o; pilot light for YOU. 


\ — 
\ 
Write for the Dialco HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600 
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\ (am labor-saving cylinder power 
da | Swel b : Standard Hanna Cylinders— 
eee 3 Matched to the Job! 


A choice of hydraulic and pneumatic cylinders to match 
your power and mounting requirements . . . to improve 


bs control and operation of machines and equipment .. . to 
: replace or reduce manual operations. Hanna Valves pro- 

vide hand, foot, cam or pushbutton actuation; manual, 
semi-automatic, full automatic or remote control operation. 


, money-saving engineering 


Nation-wide, on-the-spot 


* Sales and Engineering Service! 
: | Hanna experts in cylinder power applications are always 


ready to help you select the best cylinder and valve com- 


bination for your special requirements, to see that you 
get the most value from your cylinder dollar. 


three — i BS time-saving delivery service 


. Planned Production Scheduling 
Assures Prompt Delivery! 
Hanna Sales Representatives located in principal cities 
throughout the U.S. and Canada can give you less than 
quality. It is backed by over SO years of |) three weeks’ delivery on Hanna Cylinders. They carry 
specialization on cylinders and control \@ a stock of Hanna Valves for immediate delivery. 
valves. It means economical cylinder “a =—> 
power, dependable engineering help 5 } 
and prompt delivery. See your Classified / / 
Directory or your Hanna Catalog for the = ' 


The Hanna name is your assurance of 


name of your local representative. He is 
ready to help yousolve your power motion ae 
problems. Call him today! 


By a . 
Write for free copy of Hanna Engineering Works 


new Bulletin 255 showing 1763 ELSTON AVE. + CHICAGO 22, ILL. 
Hanna Cylinder Power in ’ a 


Action! 
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Cooling off customers’ hot problems is a Superior specialty. 
An example is illustrated above. The customer, Fenwal, 
Incorporated of Ashland, Massachusetts, manufactures 
THERMOSWITCH® industrial thermostats; Aircraft 
temperature controls, fire and overheat detectors; 
DETECT-A-FIRE® fire detectors. All of these products 
use stainless steel tubing. Before consulting with us an extra 
machining operation on the inside diameter was required. 
The tubing used needed a special temper for softness. 
Problems like this one are tailor made for Superior. We 
produced for Fenwal a tube with a smooth, clean, almost 
mirror-like inside finish to eliminate the need for the extra 
machining operation. We were able to do this while still 


BE SURE ABOUT TUBING — 
SPECIFY 


All onalyses .010” to 
Certain anolyses (.035” Max. wall) up to! 


West Coost: Pucific Tube Company, 5710 Smithway, St, los Angeles 22, Calif. UNderhili O-1331. 
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maintaining the low physicals necessitated by a stress crack- 
ing possibility. 

What's more, the finished product was not a “specialty” 
tube. Our long experience in fine small tubing, backed by 
highly developed production equipment and extensive 
research and testing facilities enables us to produce tubing 
to the strictest specifications in large quantities. If you have 
a production problem involving the use of top-quality small 
tubing to do tough jobs well, check with us. We can probably 
supply you from the stocks of our distributors who are located 
in principal cities. Write for Catalog #20, Superior Tube Com- 


pany, 2012 Germantown Ave., Norristown, Pennsylvania. 


f ROUND AND SHAPED TUBING 
Available in: 


Carbon Steels: 


ALS.1.—C-1008, MT-1010, MT-1015, C-1118, 
MT-1020, C-1925, C-1035, E-1095. 


Alloy Steels: 
AJ.S1.—4130, 4132, 4140, 4150, \ 8630, 
E-52100 


Stainless Steels: 
A1.S1.—303, 304, 305, 309, 210, 316, 317, 
321, 347, 403, 410, 420, 430, 446, T-5. 


Nickel Alloys: 

Nickel, ‘'D Nickel”*, 

“L Nickel”*, “Monel”*, 
%” O. D. “K Monel"*, “'inconel”*, 
%”O.D. 30% Cupro Nickel. 


4 Beryllium Copper 





*Reg. U. S. Trademark 
Invernational Nickel Company 
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flow to them. . 


Any product that will flow to them can 
be handled efficiently and economically with 
Tri-Clover non-agitating centrifugal pumps. 
Illustrated are three of the many Tri-Clover 
pump models which are used for dairy and 
food processing, brewing and bottling, chem- 
ical and general industrial applications. 


Designed for efficient liquid transmission and 
low cost maintenance, these pumps feature 
patented screw type impellers with sanitary 
impeller clips, inert carbon seals easily re- 
moved for cleaning, streamlined lightweight 
heads with a minimum of parts, and the ex- 
clusive Tri-Clamp casing construction which 
permits fast, easy pump assembly or disassembly. 


Tri-Clover’s exclusive developments are the 
result of over 30 years of specialized engi- 
neering experience and thorough knowledge 
of liquid handling. Let our engineering staff 
work with you in solving your pumping 
problems. 


SEND FOR THE TRI-CLOVER PUMP 
“CATALOG— One of the most complete, 
teyseful pump catalogs ever compiled. Cone 
” tains engineering data on all types of 

pump opplicetions. Write for your copy of 

Catalog 250 today. 
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This model hos been designed for the non-agitating, efficient 
pumping of milk, food products such os diced carrots, cream 
style corn, tomatoes, applesauce, relish and beverages. It is 
also practical in breweries and for the pumping of drugs 
ond chemicals in solution 


Designed for very efficient operation at 1800 and 3600 RPM, 
ond especially where high speeds are required, through 
heoters, coolers, filters, clarifiers, etc. The 3600 RPM model is 
especially applicable in the dairy industry, where high head 
and low capacity are essential ond for handling low and 
medium viscosity liquids in the food processing industry. 


Here is the model that is in demand to pump Latex, water, 
brine, light oils, chemicals, points, brewery products, and 
liquids in the food processing field where lines are of heavy 
1. P. S. type. This model offers quick disassembly features for 
ease in cleaning. 


EXPORT DIVISION: 8 South Michigan Avenve 
saree 3, Ilinois, U.S.A. 
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_ MACHINE co. 


Pe eshe, Wisconsin 


at ® - es 
Cues " - 4 < ~~ st 
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FRIALLOY AND STAINLESS STEEL FABRICATED STAINLESS STEEL 
SANITARY FITTINGS. VALVES. 1) «INDUSTRIAL FITTINGS AND 
PUMPS, TUBING, SPECIALTIES INDUSTRIAL PUMPS 


THE Complete LINE 





“IMPROVED” 


MODERN HORIZONTAL 
HYDRAULIC DRAWING 
... for alloyed silver tubing 


This improved modern equipment assures faster production and more 
accurate tubing in sizes up to one inch. Alloyed silver or composite metals 
are custom-made to your specifications. Tolerances + .001 inside and out- 
side diameters. Please write for further information on the many industrial 
uses of “Improved materials.” 


Your product name plate deserves to be made of “Improved materials.” 


SEE OUR BOOTH 2215 AT BASIC 
MATERIALS EXPOSITION IN JUNE 





The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 





~ The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1896 


775 Eddy Street, Providence 5, Rhode Island 








- 
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————— 


INDUSTRIAL SOLENOIDS 


Specified by the country’s 
largest users of solenoids. 


Four to 20 pounds push or pull. 
Stroke to one inch maximum. 


A. C. and D. C. models. 
Shock-mounted for longer life. 


Designed to meet J. I. C. 
specifications. 


1 DETROIT 


2435 HILTON ROAD 


Special solenoid problems engi- 
neered to your needs. 


OMPANY 


(FERNDALE) MICHIGAN 











How to 

Boost Sales 
Through 
Better Product 
identification 


8 pages — 25 cents a copy 


Because even the best and miost 
attractive product will sell better 
when it is attractively and eye- 
catchingly labeled, design en- 
gineers are increasingly aware 
of the importance of attractive 
nameplates escutcheons, and in- 
struction plates. All can be ac- 
centuated by proper treatment 
to give your product increased 
brand recognition and sales ap- 
peal, 

This comprehensive report on 
contemporary methods and proc- 
esses for better product iden- 
tification, “Identifying Your 
Product,” is one of Product En- 
gineering’s series of full-color 
articies covering product im- 
provement through better sur- 
face appearance, protection, and 
identification. 

Copies of other reports in this 
series are also available. 


WHICH COATING FOR GRAY IRON? 
8 pages — 25 cents a copy 
ELECTROLYTIC 
AND CHEMICAL COATINGS 
8 pages — 25 cents a copy 
TEXTURED ORGANIC COATINGS 
8 pages — 25 cents a copy 
HOW TO PLAN PRODUCT COLORS 
8 pages — 20 cents a copy 
PORCELAIN ENAMEL COATINGS 
8 pages — 20 cents a copy 
FINISHES FOR ALUMINUM 
PRODUCTS 
8 pages — 20 cents a copy 
SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 
8 pages — 15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 
8 pages —- 25 cents a copy 


WRITE TO READER SERVICE DEPARTMENT: 


Product 
Engineering 


McGraw-Hill " 
New York NT 
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How IBM reduced cost 
of fitting castings by using SPONGEX cellular rubber 


To get a perfect fit between the base casting and the apron on this card sorter, 
could be an expensive machining and fitting job. Instead 1B M used an inexpensive 
strip from Spongex sheet stock to economically and successfully compensate for 

the surface variations of these metal parts. 

Many production problems can be solved just as easily with an inexpensive form 

of Spongex. Gasketing, vibration damping, sealing, shock absorption... are only a 


few of the hundreds of applications of Spongex sheet stock. 


You might cut your own needs from Spongex sheets and rolls. Or we'll die-cut 
to your specifications. If you want flame resistance, oil resistance, low temperature 


performance or high... there’s a Spongex sheet stock compounded for the job. 


® —— ‘ , , 
Cellular for cushioning, insulating, shock absorption, 
sound and vibration damping, gasketing, 
Rubber sealing, weatherstripping and dust proofing. 


THE SPONGE RUBBER PRODUCTS COMPANY 602 Derby Place, Shelton, Conn. 
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Ask your dealer for samples, or write: 


CLEARPRINT PAPER CO. 


1482 SIXTY-SEVENTH STREET - EMERYVILLE, CALIFORNIA 


CCE 
KY SG 5. si 
ov 

ai ‘10 S ‘a , 

R is 

act yy it takes imagination 

to put into your product 

all the benefits your customers 

want ... and that’s where Rigid- 

tex Metals come into your 

product picture. every sheet 

or strip of Rigid-tex 

Metal has clear- 

through pattern 

design...as 

much as 108% 

greater rigidity. 

70% greater buckling 

strength... 39% greater 

impact resistance ...92°% greater 

tensile strength! and what’s 

more, Rigid-tex Metals can be 

used for nearly every product 

under the sun! 

send for your Design Imagi- 

neering Folder .. 

letterheads, please. 


AIUEZE, RIGIDIZED “METALS | 3 
WETALS ORPORATION wn. 


6732 OHIO STREET BUFFALO 3, N.Y 


50 Warehouses and Sales Representatives in All \ U S. & Foreign 
Principal Cities Throughout the U.S. and Canada Patents 


on ym pany 
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1818 READING ROAD = 


CLEARPRINT 
CALCULATION AND 
SKETCHING SHEETS 


with cross sections printed in “Fade-Out” blue 


Quick calculations and sketches to scale are easy with 
Clearprint “Fade-Out” sheets. They’re printed on No. 
1000H Clearprint, America’s finest technical paper. Ask 
for a sample and make this convincing test... 


1. INVITES THE PENCIL — Try Clearprint’s perfect working 
suriace with a 2H pencil. Your lines are sharp and 
clean—no feathery edges. 


. ERASES PERFECTLY—Erase some of the lines. Redraw and 
erase several of them time and again. Fold the paper 
repeatedly, too. Then hold it to the light and notice 
the absence of ghosts and grid lines. 


. GHOST-FREE, GRIDLESS REPRODUCTIONS — Make a quick, 
easy-to-read print of the sheet. Your original work is 
faithfully reproduced without erasure ghosts or cross 
section rulings. 


If you are not using Clearprint now, please make this 
comparative test on the paper you are using. 





CLEARPSINT 


PRINTED WITH FADE-OUT BLUE LINES 


Available in standard size pads and sheets through 24” x 36”. 


in your cutting S 
operations with your 


RUTHMAN 
GUSHER 


COOLANT PUMPS 
Your Gusher gives you— 
© ECONOMY — Uses less power 
when throttled—requires less 
attention— 
© LONG LiFe—Simple design— 
electronically balanced rotat- 
ing parts—precision construc: 
tion, assures long life. 
© EFriciency—Responds in- 
stantly with copious coolant 
flow. 
For a better coolant pump 
specify Gusher Pumps on your 
metal cutting machine. 


This Superior Honing Machine is equipped 
with a Ruthman Gusher Pump—Follow the 
leader; specify Ruthman on your machine. 


THE RUTHMAN | MACHINERY Co. 


CINCINNATI, OHIO 
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Product Enginccring 


Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings—not only to save as- 
sembly time, but to save weight, parts and space. 

The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread, and is in- 
creasing daily. 

There are literally thousands of places in which 
redesigning for retaining rings can increase your 
profits and improve your products — uses ranging 


from heavy duty engines and drill presses to 
toys, gadgets and small parts of innumerable 
articles. 

It's wasteful to cut down shafts to make shoul- 
ders. Redesign to groove smaller shafts and hous- 
ings and use these high grade steel rings. 

Let our engineers consult with you. Send for 
folders 

Don't pass up this opportunity to increase 
profits 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY © MILWAUKEE 2, WISCONSIN 
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MULTIPLE ASSEMBLIES FOR SMALL PARTS W ANT MORE 


BELONG TO HORSE-AND-BUGGY DAYS 


x : = = 


GRIES DIE CASTINGS GIVE YOU}. about 
TINY PARTS LIKE THESE IN ||| paps 


MATERIALS 
SUB-ASSEMBLIES 


or 


FINISHES 2 


Chances are you will always 


COMPLETE OPERATION | 
A fy 
America 3 A A. sf 
Compare GRC zinc alloy die castings with small parts PRODUCERS f Z find in Product Engineer- 
of Tiny Dic } ; 


produced by other methods. See how Gries completely ; 
finished parts save you time, labor, money. Die Castings { 7 ’ “ 

cast in one high-speed operation, they open broad =~ ing $s New Catalogs and 
opportunities for your new design and product ideas c 4 
GRC offers fast delivery of 100,000 pieces x . 99° 

to many millions. Write today for bulletin Bulletins insert several 


and samples. Send prints for quotations. f 
Smaliness Unlimited | 
Max. Wt. % oz. E 


SF Max. Ugth. 1%" = | which will supplement the 
Manufacturers of Small Castings EXCLUSIVELY = j aus 
98 Willow Ave., New York 54. MOtt Haven 5-7400 


listings offering literature 


articles and advertisements 


So, each month, be sure to 


; B i G which are of greatest inter- 
SMALL PARTS PLAY A PART IN PRECISION INSTRUMENTS 
est to you. 
Rm — : wer 
ry ot ° 
9, 


check through the “New 
Catalogs and Bulletins” 
and send us your requests. 
Without cost to you, we'll 
see to it that the manufac- 
turers concerned receive 


your requests promptly. 


Product 
Engineering 








N EY slip rings are used very satisfactorily 
on all AVIEN Fuel Gage Indicators. 


Do you have our Bulletins R-12, R-13, and R-14? 


| 
| 330 W. 42Nnp STREET 
THE J. M. NSY COMPANY, 109 Elm St., Hartford 1, Conn. New Yor« 36, N. Y. 














Specialists in Precious Metal Metallurgy Since 1812 
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NEW BALL VALVE 


gives you more of what you want in a valve 


Full round flow .-. as full as if there were 
no Valve in the pipe at all. Handles fluids with mini- 
mum friction loss . . . without turbulence. 


Quick opening... Quick 


closing. ». even under full pressure. Needs only 
an easy quarter turn. 


J 
Resists wear longer . . . chrowe- 
plated floating bronze ball is extremely resistant to 
scratching, pitting, abrasion. 


Stays leakproof . » « When valve is in 
closed position, pressure of fluid automatically positions 
ball against synthetic rubber seat to form a tight seal. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 
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Among tne many satisfied users of 
Rockwood Ball Valves are: 


Libbey-Owens-Ford Glass Company 
Revere Copper & Brass Incorporated 
Bird Machine Company 
Remington Rand, Inc. 

Hub Machine Company 
Daggett Chocolate Co. 

G. F. Heubleir: & Bro., Inc. 





Send For Free Bulletin, “New 
Rockwood Ball Type Valves,” 
containing detailed information, 








ROCKWOOD BALL VALVES 
ROCKWOOD SPRINKLER COMPANY 


106 Harlow Street, Worcester 5, Mass. 





421 











Specify and Use 


Meyercord Decals to... 





CAUTION 


NOT STAND HERE AT ANY 
ME WHILE CLUTCH IS ENGAGED 
ND BALER IS OPERATING. 











BEFORE LOADING 
1. Set Hot Water Tank 1 
ih advance 
2. Set Washer Temperature 
3. Turn on Washer for ONE 
4. Spin Out Cold Water 








“Send 


AUTOMOTIVE 
CTRIC FUEL PUMP 


476089 
POS. GROUND 
U.S. PATENT 


2458770, 2472067, Ss3si66, 
OTHER PATENTS PENDING 


identify at 


6 vOLTS 


Investigate 
the Low Cost, High 
Speed Application RUERnp aan 
of these Durable fiMiRA NY US A 

All-Color, All-Surface Meyercord Decals... 


Among the many new applications of decals for Ameri- 
can industry is the tough Meyercord acid, chemical and 
weather resistant identification of dangerous chemical 
containers. Whether to comply with state requirements 
or to strengthen your voluntary safety program...if you 
process and ship dangerous chemicals, be sure to ask for 
full information on this important feature. 

You know, of course, that Meyercord Decals have been 
adopted by cost-conscious manufacturers in thousands of 
industries . . . as nameplates, trademarks, instructions, 
markers, wiring diagrams, safety warnings and many 
other important applications. 

But “just any decal” won't do the job on “just any 
surface”. For today’s rigid requirements Meyercord De- 
cals are carefully laboratory-engineered to assure com- 
plete and perfect adhesion to any commercial surface or 
i:nish. Meyercord experience pays off every time. Write 
us for information on our complete technical consulta- 
tion and designing services. 


Send for —e Manual of MEYERCORD 
DECAL NAMEPLATES 


Shows hundreds of uses for durable, 
washable decal nameplates . . . as 
trademarks, instructiens, charts or 
diagrams—in any size, colors, or de- 
sign. Tells how Meyercord Decals 
can help you cut costs and speed 
production. This manual is FREE 

. fequest it on your business let- 
terhead, please. 


EYERCORD co. 


te 4t Lhe LECOMLAMLLEL » Manigpea IT, SH7Fi) 


DEPT. B-318, 5323 WEST LAKE STREET * CHICAGO 44, ILLINOIS 
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wont AMERICAN USES 


__ 





Lube-Lok fights friction on North 
American’s FLAP TRACKS... provides 
lubrication at critical low te mpe ratures 
encountered at high altitudes. 

Every day Lube-Lok solves criti- 
cal lubrication problems for aircraft indus- 
tries, armed services, etc. 


NATION-WIDE PROCESSING PLANTS 
Albuquerque, N.M., Machine Engineering Service 
Chicago, lli., Metro Electro Processing Corp 
Colorado Springs, Colo., Gagnon Plating & Mfg.Co 
Detroit, Mich., Parker-Wolverine, Ravenna, 
Div. of the Udylite Corp Allen Aircraft Products, Inc 
Les Angeles, Calif. St. Louis, Missouri 
Electrofilm Corporation Mid-West Rust Proof Co., inc 
Minneapolis, Minn., Superior . Wash. 
Plating & Rust Proofing Co Precision Engineering, Inc. 
Newark, N.J. Tulsa, Okla. 
Pyrene Manufacturing Company A& B Commercial Finishing Co. 


Ved Wie ey nao tL a 


7116 Laurel Canyon Bivd., North Hollywood, Calif 





y, 





SPRINGS 
WIRE PARTS 
WIRE FORMS 

| STAMPINGS 


from 


ROUND or 
FLAT STEEL! 


© 











THe CUYAHOGA SPRING (2 


SUBSIOIARY OF THE Gasium stiti CORP 


10254 BERtA #2ORO ° CLEVELAND 2 ONIO 
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For broiling — a compact, beautiful electric 
infra-red combination Rotisserie and Broiler 


" stripe Chrome Uses Nickeloid pre-ploted Chrome Steel 


Decorative and 


For door chimes — ivory plostic cover with 
satin brass or chrome tubes of pre-plated stee! 


In the design and construction 
of your product, there may be 
practical possibilities for the 
adaptation of Nickeloid pre-plated 
metals. The basic soundness of 
pre-plating (finishing before fab- 
rication) was never more apparent 
than today. This 55-year-old idea 
is being successfully proved on 
thousands of applications to be 
seen on the counters and shelves 
of the American marketplace. 


ae 
Tes 


XO ee eae a Ps” 
Painted eaatat, Chrome bright, 


w - 


INTO YOUR PRODUCT 


Kitchen canister set. A popular housewores 
item, made of Chrome Steel, bright finish. 
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there’s a db 


in gears 


*Decibel (db) tolerances in gears can be 

important—and if your gear needs call for 

minimum db tolerances—for silent operation— 

you'll be interested in the unique “extra service” 

offered by The Cincinnati Gear Company: scien- SPUR 
tific sound inspection. Each gear you order can be WORM 


individually sound-checked with modern electronic INTERNAL 


SPIRAL BEVEL 
under a specified load and RPM. No guesswork—the HELICAL 


exact decibel noise ratio is registered on the dial 


testing equipment for the most exacting noise limits, 


HERRINGBONE 
*CONIFLEX BEVEL 
SPLINE SHAFT 


pictured—your assurance of truly silent gear opera- 
tion. Inquire today for complete details. 


THE CINCINNATI GEAR COMPANY 
"Gears ... Good Gears Only”’ 
Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio 


JUST OFF THE PRESS! 


This catalog of Sterling 
RELAYS will be of help to 
you in planning your re- 
quirements of fine relays 


Send for You 
copy Today! 




















Stealing Cagineaing Company, pt a 


54 MILL STREET - LACONIA, N. H. 





Subsidiary of AMERICAN MACHINE & FOUNDRY CO. New York 
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HOW TO PLAN | 
PRODUCT 
COLORS 


8 pages—20 cents a copy 


Howard Ketcham, well-known 


| industrial designer, has develop- 


ed color and design themes for 


| over 600 products and packaged 


items ranging from household 
appliances to locomotives. In this 
Product Engineering report he 
discusses the principal factors 
involved in matching color with 
product function, sales and ad- 
vertising appeal, maintenance 
considerations, worker efficiency, 
safety, and size effect. 

Copies of other reports in 
Product Engineering’s series of 
full-color articles covering prod- 
uct improvement through better 
surface appearance and protec- 
tion are also available. Write for 
an editorial reprint order form, 


listing titles and costs. 


READER SERVICE DEPARTMENT 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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Why Westinghouse specifies 
DUROID 700 
for tap changer support 


NO BLISTERED PIECES e 


LITTLE DANGER OF MOISTURE PICK-UP BETWEEN 
BAKING AND OIL SUBMERSION 


MECHANICAL STRENGTH MAINTAINED IN OIL AT 90°C 


STAYS FIRMLY FASTENED TO PORCELAIN 
WITH SELF-TAPPING SCREWS 


FORMS INTO THIN-SECTIONED RIBS 
OF HIGH STRENGTH 


NUMBERS CAN BE MARKED TO SHOW THROUGH 
TRANSFORMER OIL WITHOUT CONTAMINATING IT 


IN DUROID 700 Westinghouse found a fibrous material that 
provided a vastly improved support for the tap changer in one 
of its distribution units, Listed by Underwriters Laboratories, this 
Duroid is one of many specially processed fibrous materials 
developed by Rogers. Several steps above conventional fibrous 
products, it combines rigidity and firmness with non-brittleness. 
In its ability to outperform standard non-metallic sheet materials 
in its class, Duroid 700 typifies the special work Rogers is doing 
with fibrous sheet products. Rogers may have—or can develop — 
just the material you need to effect a design improvement. We 
will not only provide the material, but fabricate finished parts 
as well. 


PATALO Complete data about DUROID 700 and other Rogers Duroids are avail- 
able. Please write to Dept. E, Rogers Corporation, Manchester, Conn, 





F | 
ROGERS 
DUROIDS ELECTRICAL PLASTICS SHOE MATERIALS FABRICATING 


for INSULATION for Molding tor Producing 


c O R P O R A 4 | 6) N Gaskets, Filters, Motors, Transformers, Compounds and Counters, Midsoles, parts from 
: Electronics . . . Generators .. Laminates Liners Rogers materials 


@oiiipea 1 
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” WHEN PERKINS — 
" GEARS GO IN- 
TROUBLE GOES our! 


- on 
~ 


Ad ln ee 
Pe a 


are 


Specify Perkins 
custoin-made Gears 
. for trouble-free 


), Power trans- 
Inission f 


PERKINS MAKES to customers’ specifica- 
tions, in all materials, metallic and non- 
metallic: bevel gears, ratchets, ground 
thread worms, spiral gears, helical 
gears, spur gears with shaved or ground 
teeth. Have us quote on your requirements. 


* A new product is the PERKINS 
PRECISION SPRING COILER. This 
coiler (patent applied for) turns out 
precision springs—any type, shape, size 
from wire sizes .005 to .125. Compiete 
data and prices upon request. 


* Another new product — the PER- 
KINS “BENDIT 15”—a patented 


PERKINS MACHINE & GEAR CO. 


metal forming machine which bends 
and shapes sheets, rods; strips tubing 
into innumerable complex as well as 
simple forms that would be difficult or 
even impossible to make by other 
means. Eliminates need for expensive 
tools or specialized skills. Height 47”, 
net weight 200 lis. Write us today for 
descriptive catalog, prices, etc. 


WEST SPRINGFIELD, MASSACHUSETTS 


DESIGN 
ENGINEERS 


They—and their assistants—are the readers 
of this magazine. You can hire them by plac- 
ing 3 “position vacant” advertisement where 
they are sure to see it—in our classified sec- 
tion starting on page 451. 


Product 
Engineering 


o tap this manpower market, just send in 
your advertisement before Feb. 16 directly 
to us at 330 W. 42nd St., N. Y. 36, N. Y. 
1953 
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Aircraft, Automobiles, Air Conditioners 
Busses, Beverage Coolers, Boiler Jackets 
Chick Brooders, Containers, Clothes Driers 
Ducts, Display Cases, Domestic Boilers 


Furnace Jackets, Frozen Food Carriers, 

Gaskets 

Heating Units, Hangars, House Trailers, Home Freezers 
Ice Buckets, Incubators 

Jugs (Picnic,) Jet Planes 


Lighting Fixtures, Life Jackets 
Metal buildings, Marine Vessels, Milk Trucks 


Outerwear, Office Machines 
Pre-Fabricated Buildings, Pillows, Packaging 


Railroad Cars, Refrigerators 

Steamships, Sea Food Boxes 

Truck Trailers (Refrigerated), Table Pads 
Upholstery Filler 

Vacuum Sweepers 

Warm Air Furnaces, Water Heaters, Winter Clothing 





For information and 


Take 
a Letter, 
Mr. Designer 


<CU 
A 


Many a product has been improved by Microlite 
Glass Fiber Insulating Wool. And just as many 
products are simply waiting for ingenious American 
designers to give them the benefits of this versatile 
insulating material. So where do your products fit 
into the Microlite alphabet? Any ideas? 


MICROLITE Glass Fiber Insulating Wool is one 
of the most efficient of all insulating materials. 1. 
pound density Microlite has a “K” factor of .21 at 
75° F. mean. And consider also that 


Microltie is inorganic, resists fire and moisture 
Microlite resists settling under vibration 
Mlerelite weighs as litle as | pound per cubic foot 
Microlite is an excellent absorber of unwanted noise 
Mierelite has a high degree of tensile strength 
Mierolite is soft and pleasant to handle 

Micrelite compresses readily, springs back fully 
Mlcrolite does the most efficient job in the sma'lest space 
Micralite is tough, withstands rough handling 
Mierolite is easily fabricated—cuts with scissors 
prea Lane arated 
Micrelite is clean and 


sample write Gas Pb 
spn tee Paden: ferent Raves SP ie 


7 re ° ] . in. t * 7 P pe Pye. 
5 DNIC-EXTRUSION process Pettis PER Bo 
vs eee eer by Gloss Fibers Inc. a x“ pia 

al Mat ¢ Micaotr Thermal-Acoatia!Intalation + Dunant 


Vapor Barriers ¢ Visnactass Mach 


Sa ee | s > 
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NEWARK 
Fabricated Wire Cloth Parts 


for 


Wide Range Fi.) Junior Editor 
in Sizes and | 


Product Engineering has a position 
open on its staff for a young engineer- 
ing graduate with a few years indus- 
trial experience in product design or 
metallurgy. The job is permanent, 
prospects for advancement are excel- 
lent for an engineer seeking an edi- 
torial or publishing career. Working 


facilities and associates are top level. 


Some writing experience is preferred. 
Applicant also must have pleasant per- 
sonality and develop ability to con- 
verse with upper eschelon engineering 


executives. 


Training courses on company time in 
writing and editing will be part of the 
job. 


ee SSie3 McGraw-Hill personnel policies in- 


if ES clude excellent working conditions, gen- 


: erous vacations, retirement program, 
@®eeee*eeseeneveensvieeneenepeeeeeeeeee ee @ € . 
group and health insurances, and 


many other desirable features. 
We have the facilities and skilled workers to make a 


great variety of wire cloth parts. We're doing a lot 
of work along these lines. We do the assembling in All applications will be answered. 
our own plant, using our own well known “Newark” 
Cloth. We bring to this work experience gained by 
several generations of wire cloth manufacturing and inet alii cies 


many years experience in fabricating and assembling 
parts. We'll be glad to quote on your next require- George F. Nordenholt, Editor 


ments. If you would like suggestions as to how best 
PRODUCT ENGINEERING 


make use of wire cloth in the assembling we'll be glad 
to help. Send us an outline or print of your problem. 


McGraw-Hill Publishing Co. 


330 WEST 42ND STREET 


fire Sloth init Gen al, 8: ¥. 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Philadelphia 3, Penns. San Francisco, Calif. Chicago, 11) New Orleans, La Los Angeles, Calif Houston, Texas 
1311 Widener Bigg. 3100 19th St. 20.N. Wacker Dr. 520 Maritime Bidg. 1400 So. Atameda St. P. 0. Box 1970 
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D DRIVE USES 
~~ PARKER DIE CASTINGS 
to Reduce COST, Add Strength. Minimize Mach a 


5 

B\sancan BLOWER’S Gyrol Fluid Drive Power Unit is 
another product using Parker Die Castings to achieve greater 
strength while reducing cost. The two rotating elements with 
die cast blades shown at the left transmit the power through 
a vortex of oil. Alloy aluminum is used for light weight and 
high strength. Machining is minimized because the blades 
are die cast accurately and cleanly. Gyrol Fluid Drive units 
are used profitably in giant utilities, steel mills, paper plants, 
automotive and many processing plants. These units effi- 
ciently power many industrial machines—conveyors, cen- 
trifugals, cranes, mixers, winders, spinners and 

.\ others where smooth acceleration, overload 

N protection and shock absorption are desirable. 
These die castings by Parker, adding strength, 

cutting weight and minimizing machining costs, 

are vital elements in the top performance of 

Gyrol Fluid Drive units. Call Parker on your 

next die casting requirements. Our engineers 

will work with you to our mutual benefit. 





_ raises ‘. > 


THINK OF 
| 


PARKER Dis x - ZINC 
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New RESISTOFLEX hose assembly... 


When and How 


withstands to Use 


ann PORCELAIN 
medium-high = | enameL 


pressures COATINGS 


& pages — 20 cents a copy 


* me | 
In line with the rising use of 
porcelain enamel coatings for a 
| steadily increasing variety of 
| products, there are now hun- 


. 
dreds of formulations available 
for many different property re- 
quirements ... in practically any 


| color you may want. 


This Special Editorial Report 
LD | Working» | Min. Burst | Ageemps Tensile contains invaluable information 
(inches) | Pressure (psi) Pressure (psi) Strength (lbs.) | on types of porcelain enamel 
is 2300 9200 2200. coatings, application methods, 
1p 1800 7200 3500 | | properties, and base-metal design 
| factors. It is one of Product 
Synthetic fibre-braid carcass and non-aging compar tube | Engineering’s brilliant series of 
in Resistoflex hose provide strength for medium-high pres- full-color reports on product im- 
sure pe og without need for metal reinforce- provement through better sur- 
ments. is assures flexibility with extreme resistance to i 
fatigue. These hose emnmahiien have high pull strength and face appearance and protection. 
long hydraulic impulse life. The compar tube also assures Copies of other reports in this 
freedom from swelling and gumming due to hydraulic oils, series are also available. 


and full flow through fittings. 
WHICH COATING FOR GRAY IRON? 
8 pages — 25 cents a copy 
IDENTIFYING YOUR PRODUCT 


8 pages — 25 cents a copy 
TEFLON® SPIRAL BACK-UP RINGS 


ELECTROLYTIC AND 
Made from uniform “Fluoroflex- T” tubing | 
— stress relieved before machining for di- CHEMICAL COATINGS 


mensional stability of rings. These anti- tat ; | 8 pages — 25 cents a copy 
extrusion rings withstand — 100°F to +500°F. ' Ge ; | | TEXTURED ORGANIC COATINGS 
Self lubricating, they eliminate abrasion on ; : | (mg 

“O” rings, reduce friction of the assembly f $ A : 8 pages 25 cents a copy 


Chemically inert and non-fraying, they i A | |} HOW TO PLAN PRODUCT COLORS 
cause no malfunctioning of other hydraulic 8 pages — 20 cents a copy 
system components. || FINISHES FOR ALUMINUM 
| |} PRODUCTS 
8 pages 20 cents a copy 
AIRCRAFT HOSE ASSEMBLIES SELECTING ORGANIC 


“AN” types which conform in every par- COATINGS FOR METAL PRODUCTS 
ticular to military specifications. All sizes, 


for hydrauli tic and li ‘Seid X rr 8 pages — 15 cents a copy 
or hydraulic, pneumatic and vacuum lines, ae ee 
as well as fuel, gas and oil lines. Assemblies ie, a a aaa iain COATINGS 
with Resistoflex forged aluminum, com- =. . R MILITARY PRODUCTS 

pact, flanged, elbow fittings carry USAF 8 pages — 25 cents a copy | 


and BuAER approvals. Send for AIRCRAFT 
CATALOG with full specification details. 


























WRITE TO READER SERVICE DEPARTMENT: 


} Product 
RESISTOFLEX Engineering 


CORPORATION McGraw-Hill Building, 
Belleville 9, New Jersey New York 36, N. Y. 


e Resistoflex trade mark for products from fluorocarbon resins. 
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Survey by Leading Motor Manufacturer Proves 


NORMA-HOFFMANN AxZéccatd “CARTRIDGE” BEARINGS 


A recent survey of over 131,626 A-C motors shows the use 
of ‘‘Cartridge’’ Prelubricated bearings saved a yearly average 
cost of $270.00 per hundred motors by eliminating periodic 
relubrication. 

In addition to this $270.00 saving, motors using ‘‘Cartridge”’ 
bearings showed an indicated saving of $480.00 by reducing 
motor outage, lost machine time and man-hours. 

A total yearly saving of $750.00 per hundred motors! You, 
as a manufacturer of motors, machine tools, pumps or other 
machinery can pass these savings to your customers by using 
Norma-Hoffmann ‘‘Cartridge’’ Ball Bearings. How — because 
these patented bearings require no periodic relubrication. 
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Made to double-row width, Norma-Hoffmann ‘“‘Caztridge” 
single-row ball bearings have 100°), more grease capacity 
than conventional width sealed bearings. The highly efficient 
seals keep dirt out, grease in. Factory-packed with Norma- 
Hoffmann’s specially compounded “'stability-tested’’ grease 
... grease that is highly resistant to oxidation and break- 
down ... assures dependable operation for long periods 
without regreasing. 

Use Norma-Hoffmann ‘Cartridge’ Ball Bearings in your 
products. Our engineers are always available for coneultation 
on your bearing applicaticns. Write for their services. 


NORMA-HOFFMANN 
Feccition BEARINGS 


BALL e ROLLER e@ THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION +«STAMFORD,CONN, 
FIELD OFFICES: Atlanta, Birmingham, Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Detroit, Jacksonville, Kansas City, 
Los Angeles, San Francisco, Seattle 





MR. HOWARD HAVEKOST SAYS: 


“For 23 years, I’ve been working very closely with 
hundreds of drafting rooms in the territory I serve. 
My customers have come to depend upon Bruning 
for practically all of their drafting room needs, and 
they appreciate being able to get direct-company 
service and personalized attention.” 

Mr. Havekost is typical of Bruning’s many special- 
ists. These trained men take expert care of all the 
drafting room requirements for architects, designers, 
engineers and draftsmen from coast to coast, working 
from one complete and responsible source of supply. 

Wherever you are, consult your Bruning Drafting 
Room Specialist about your needs. He'll help you 
save time and money, and see to it that you get top- 
quality materials. 

BE SURE TO ASK HIM ABOUT COPYFLEX, the white- 
printer that needs no exhaust ducts, gives you dry, 
ready-to-use prints in seconds. 





HOWARD 
HAVEKOST 


From Pencil to Print, 
Only BRUNING 
HAS EVERYTHING 
COPYFLEX Whiteprinters 

Drafting Machines 
Tracing Papers 

and Cloths 
Surveying Equipment 
Drafting Furniture 
Drawing Instruments 
Sensitized Papers, 

Cloths, Films 
Electric Erasers 
Compiete line 

of Supplies 

and Equipment 


BRUNING ) 


Everything for the Engineer and Draftsman 


8-3-1 


an — — CHARLES BRUNING COMPANY, INC.———-— 


4 Dept. °23 


i 
MODEL 93 COPYFLEX 1 
Finest large volume | 
whiteprinter on the | 
market. Makes | Nome 
ready-to-use prints 
up to 42” in width | 
by any length. Needs | 
no installation, ex- | 
hausts or plumbing. \ 


[) Please have a Drafting Room Specialist call. 
C) Send me free booklets on COPYFLEX. 
[] Show me COPYFLEX in action (no obligation) 


4 


Teterboro, N. J. 


“ee aaa ee 











There's 


a 


girl 


in 
Our 


Office... 


. . « Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the manu- 


facturers concerned. 


The job keeps her busy, 
too. She handles several 
thousand 
Product Engineering 


requests from 


readers every month. And 
she’s anxious to be of serv- 
ice to you whenever she 


can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven't already done 
so. You'll find a lot of use- 
ful information listed there 
... and any of it is availa- 
ble to you promptly and 
without cost. 


Product 
Engineering 








‘\ 


‘\ 





ae = OFFICES IN PRINCIPAL CITIES... —— 
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Vibration Engineer: 
that solves your pro 


PROBLEM: To locate vibration 


and measure it 





"*¥ SOLUTION: This sensitive, . 


velocity-type MB Vibration Pickup / 


To LICK VIBRATION you've got to locate it 
first. That’s a job for which the MB Vi- 
bration Pickup was developed. It has the 
sensitivity needed to detect the faintest vi- 
bration—the stamina to withstand the 
strongest. 

When fastened to the product, compo- 
nent or structure under test, this pickup 
faithfully converts vibratory motion into 
elecrical output. Its signal can be seen and 
studied on the oscilloscope; or measured by 
meter such as the direct-reading MB Vibra- 
tion Meter; or fed to vibration analyzer. 

The pickup is usable from 5 to 2000 cps 
in horizontal or vertical operation. Magnetic 
damping assures calibration stability. Light- 
weight moving coil and low-friction pivot- 


Ske 


— 


. 


— 
oe 
€. 
= ~1 ‘4 
- 
\ 


Booklet C-11-6. 


THE 


Illustrated here is the MB Type 122 Vibration Pickup 
developed for jet engine testing, It withstands 500° F’. 


ing account for the pickup’s wide range of 
serviceability. 

Today, this unusual instrument is being 
found indispensable for accurate vibration 
detectioh. It’s one more reason why MB is 
known as headquarters for the answers to 
vibration problems—including those in 
shake testing, measurements, vibration iso- 
lation and shock mounting. Full details on 
pickups in Bulletin No. 124-6. Write us. 


Double duty vibration exciter 


Specification MIL-E-5272 and other vibration testing specifications can be 
met with the Model C-1 Shaker. It develops 50 pounds of force. An electro- 
magnetic shaker, it features easy, continuovs control of force and frequency. 
It also serves as a calibrator for vibration pickups. 

The technique of calibration has been thoroughly presented in MB's book- 
let entitled “The Calibration of Vibration Pickups to 2000 cps.” Send for 


MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION © TO MEASURE IT * TO REPRODUCE IT 
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=a 
COMPACT .. . 
PRACTICAL. . . 
PRELUBRICATED 


BALL BEARING 
BUSHINGS 


or 
limited space 


SOOPER R EERE EEE E SHEED EE EEE E EE E® 








For large photo darkrooms, laboratories, refrigeration units, air con- 
ditioning equipment, furnace draft boosters and similar equipment 


For cooling electronic tubes in transmitters, induction heaters and 
diathermy equipment 


For advertising displays and many other uses. 
Battery-operated for cars, trucks, boats and other portable installations. 


Drawing shows Double Row Split Ball Bearing Bush- : VARIOUS MOUNTING DEVICES 
ing having a section height of only 0.250". A unique ? The Heinze catalog describes all types in detail. 
method of loading a full complement of balls does 


Offering Heinze Electric Co 


an entirely NEW feature in \sssisiis¢OWELLLMASS 
Double Row Ball Bearings 


Here for the first time a ball bearing bushing is available which 
meets the needs of such applications as: 
sheaves idlers : : READY 
fulcrums cams eve parte 
oscillating motions, etc. 
where space limitations have heretofore made it impossible to 
apply double row ball bearings. Every engineer knows this:— 
every type of bearing whether bronze bushings . . . needle rollers 
... balls ... or rollers . . . depends on lubrication. These ball 
bearing bushings, pre-lubricated at the factory with provision for 
re-lubrication. will give hundreds of hours of service without either 
attention by the operator or, more important. creating wear on vital 
and often critical parts. 

All these advantages apply to a bearing which, having a greater 
number of balls, gives it greater capacity than ever before possi- 
ble under limited space conditions. 

These new bearings are available with bore tolerances: for press 
fit on selected shafting for shaft rotation: and loose fit for use on 
cold rolled shafting for outer race rotation. 


Senerseeeeee 











7s 


4 
TOU LLL 


Investigate the possibilities of these 
new bearings by sending at once 
for illustrated literature, sizes and 
capacities. 


METAL NAME PLATES 


PLIT BALLBEARING Grammes metal craftsmen will make your name plate 
stand out and make it ‘'sell’’ as well as tell. They are 
experienced in giving you just what you want: Readability 
that endures in metal. A sketch or blueprint—or just a 
RP RA hint—is all we need to show you what we 2an do with a 
name plate for you. Send for our ‘Tips on Name Plate 
LEBANON Selection and Design’’. Write to: 


NEW HAMPSHIRE LE GRAIINES SONS 


NAME PLATES PA. * 
wht TRIMS © BEZELS 
DIALS ALLENTO PANELS 





SPECIALISTS IN DECORATIVE METAL 
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Costly to fabricate 


ECONOMICAL TO CAST 


5 fr AY 
IN GR 


GRAY IRON The cable drum, shown above, was formerly produced by using plates of 
“eee various thickness—cutting, assembling, welding and finally machining. 

Characteristics Include: \ , e a 

aluable and costly man-hours were expended in co-ordinating the 
@ Castability efforts of the several mechanics involved in these operations. Thus, 
@ Rigidity supervisory costs were added to high fabrication costs. 
@ Low Notch Sensitivity By redesigning the part as a Gray Lron casting, a cost saving of 41% 
per unit was effected. On a typical order involving 20 castings, the net 
saving to the customer was $197, after initial pattern cost had been 
written off. Note that grooves are cast in instead of machined, effecting 


@ Wear Resistance 

@ Heat Resistance 

@ Corrosion Resistance 
@ Durability 

@ Vibration Absorption 


a substantial saving in machining time. 

In addition to these savings, much longer operating life can be 
expected, because of Gray Lron’s superior resistance to metal-to-metal 
® Machinability wear and galling. 


@ Wide Strength Range Don’t miss opportunities like this to save man-hours, cut costs, and 
increase operating life by redesigning in Gray Iron! Write for technical 
information on advantages of the Gray Iron casting process. 


Make it Better with Gray Iron « Second largest industry in the Metal-working field 


GRAY IRON FOUNDERS’ SOCIETY. ING. 


NATIONAL C/TY-E. 6th BLDG. CLEVELAND /4 OHIO 
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FILLING AN ORDER BY AUTOMATIC SPINNING. Automatic ma- 
chines, developed by Teiner, permit precision spinning to reduce 
costs on long-run items. Example of the all-gauge — all-metal — 
any-quantity — spinning capacity available at Teiner. Write for 
color Brochure 52P. 


INCORPORATED 
34 TREMONT ST., EVERETT 49, MASS. Tel. EV 7-78 











PROPER APPLICATIONS ... Prodscct Improvement 
with 
CUSTOM 
EXTRUSIONS 


Adjustment strip for a welding Corrosion resistant piping made 
helmet heedband produced for INDUSTRIES to order for the Atlas Mineral 
Fibre Metal Products Co. of Products Company of Mertz- 
Chester, Pa. town, Pa 
Because of the properties required in the custom extruded products 
shown above, H & R used Kralastic, a modified styrene-butadiene, high 
in corrosion resistance and impact strength. 
H & R offers a complete custom extrusion service capable of turning 
out the right plastic material in the exact form you need, at a price 
you'll appreciate. We are fully equipped to make all necessary dies 
for sheets, strips, rods, tubes and shapes. 
Send us your problem—we'll be glad to send samples, recommen- 
dations and quotu prices. Absolutely no obligation on your part. 


HAR INDUSTRIES ¢4.22) 


NAZARETH, PENNA. 


DID YOU FORGET 


TO TELL US 
THAT YOU'RE 


MOVING 
? 


& 

Planning to move? If you are, 
then won't you please let us 
know as far in advance as pos- 
sible? It takes time to make 
address corrections on your 
Product Engineering subscrip- 
tion stencil. By notifying us 
about your change in address, 
you make sure Product Engi- 
neering reaches you. There's 
a handy coupon below to re- 
port the change to us. Do it 
now so you continue receiving 
your Product Engineering with- 
out a single hitch in service. 
Thanks for cooperating! 





Product Engineering 


Circulation Department 
330 West 42nd Street, New York 36, N.Y. 
CHANGE OF ADDRESS NOTICE 


On or about my new address will be: 
Street 
City Postal Zone + State 
Signed 

My old address is 
Street 


City Postal Zone +... State 
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THE KOLLSMAN INSTRUMENT CORPORATION designers, 
} } 
developers and manufacturers of precise dependable instruments 1n the helds ot 


Aircraft Instruments and Controls * * Miniature AC Motors for Indicating and Remote 
Control Applications * °* Optical Parts and Optical Devices * * Radio Communications 
and Navigation Equipment 


VM hile current facilities of our laboratories and plants are geared to production tor National Detense 


the planning divisions otf Kollsman are ever active And versatile Kollsman research engineers 


stand ready tO assist America’s scientists in the solution of instrumentation and control problems 


ee ee ee ee ee ee ee ee ee el 


KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 


Standard coir PRODUCTS CO INC 
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Way TA ENGINEERING 
at YOUR Service.. 








MAC-IT PARTS COMPANY 
MATERIAL SAE 9/90 STEEL ALLOY ROCKWELL 
F NiSH CHROMIUM PLATING OM STEEL 
TOLERANCE IN LENGTH Tne ros 
AlTs|{[ci{oje 
My | 244 | 229 | 18S | 127 
+ 





























FASTENER DESIGN 


Mac-it socket-head screws, providing strength 
without bulk, give lighter weight, streamlin- 
ing. and more secure fastening to equipment 
you design. Whether the design problem in- 
volves standard or special screws, Mac-it will 
add to the appearance, efficiency and per- 
formance of the equipment. Use Mac-it 
Fastener Engineering Service for all problems 
involving screws for any type application. 


MAC-IT PRECISION 


The precision manufacture and quality con- 
trol used in making Mac-it Screws provide 
users with high dimensional accuracy and uni- 
formity All Mac-it Screws in both coarse and 
fine threads are held to a class-3 fit. Mac-it 
maintains a Fastener Engineering Service for 
the design, development and production of 
screws for all types of applications. 


DISTRIBUTOR SERVICE 


Hundreds of Mac-it distributors from coast to 
coast are ready to render immediate service 
in supplying your requirements for standard 
or special screw products. 


MAC-IT SCREW DEPARTMENT 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 W. SRD. STREET - CLEVELAND 13, ONO 
Manufactured by Mac-it Parts Co., Lancaster, Pa. 





Facts you should know about 





HEYCO STRAIN RELIEFS! 


the Nylon Bushings that Anchor cord to housing 








1 Absorb cord pull, 
* push and torque 








Insulate wire from 
* housing 


SAMPLES? Send wire size and chassis information— 
Try HEYCOS at no cost to you — today! 
MADE IN ALL SIZES FOR CLOCK WIRE TO S-10/3 CABLE 


HEYMAN MANUFACTURING COMPANY 


KENILWORTH 3 NEW JERSEY 
is— Sree Citmrwares teats Ow Teeeinare =, 











un 


Precision balls made for your job. In many 
materials. Send your specifications to our Engineering 
Department. Their recommendations will be for- 


warded to you promptly. 


THE. HARTFORD, STEEL BALL’ CO. 
HARTFORD 6, CONN. 


NEWARK WN 
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How would YOU solve these 2 problems? 


1 FACTURE the most troublesome prob- 

* lem was to obtain absolute uniformity in the kapok cores. 
These determined hardness, density and shape of the finished 
balls. H. Harwood & Sons, Inc., of Natick, Mass. solved this 
problem by molding the cores under hydraulic pressure at 
closely controlled high temperature. Two inexpensive 
THERMOSWITCH units per mold provide the needed 
temperature control at low cost. 


— 


—_— -— 


— 








“ee - 


THIS IS If — the Fenwal THERMOSWITCH control is 


* simple — compact shell contracts or expands instantly 
with temperature changes, opening or closing electrical con- 
tacts. Adjustable and highly resistant to shock and vibra- 
tion. Fenwal THERMOSWITCH units are solving tempera- 
ture control problems and improving production throughout 
all industry. 


2 TAKING THE STRETCH and shrink out of Nylon fish line 

* posed a big problem. It can only be done under high heat. 
One manufacturer was quoted $18,000 for complicated con- 
trol equipment. Instead — and very successfully — he 
stretches the line in a heated die, temperature-controlled by a 
Fenwal THERMOSWITCH. Cost, less than $25! 


SEND FOR THIS NEW CATALOG for complete explanation 
*of the unique THERMOSWITCH unit. Also ask for 
more detailed, illustrated discussions of the problems above. 
Fenwal engineers will be glad to help you solve your tempera- 
ture control problems involving heat, humidity, radiant heat, 
pressure and other variables. Write Fenwal Incorporated, 
22 Pleasant Street, Ashland, Massachusetts. 


THERMOSWITCH 


Electric Temperature Control and Detection Devices 


SENSITIVE... but onlyto heat 
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When it comes to 
‘Toffon PACKINGS and GASKETS 


come to Garlock...manufacturers 
of mechanical packings 


since 1887 


Above—A few of the wide variety of TEFLON packings 


and gaskets manufactured in the Garlock factories. 


GARLOCK pioneered in the design and manufacture of 
packings and gaskets made of Terton. Garlock products 
made of TEFLON are unaffected by acids, organic solvents and 
other chemicals at operating temperatures from below —90°F. 
up to 500°F. These packings and gaskets are ideally suited 
for many other applications due to TEFLon’s low coefficient 
of friction. 

We have the facilities to mold, machine, or form TEFLON in 
a wide variety of shapes and sizes for packing and gasketing. 
When you need finished TeFLon parts contact your Garlock 
representative or write for our TEFLON Catalog. 

THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


4 / a 
In Canada: The Garlock Packing Company dk > \ 


of Canada Ltd., Toronto, Ont. ‘ Te 
—— sabe 
*The DuPont Company's Trademark ~ a 


(FARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 











SELECTING 
ORGANIC COATINGS 
FOR METAL PRODUCTS 


8 pages—I15 cents a copy 


This Special Editorial Re- 
port is the latest in the series 
of full-color articles covering 
productimprovement through 
better surface appearance 
and protection. It covers the 
latest data on the types of 
finishes . . . the advantages 
and disadvantages of natural 
and synthetic bases . . . the 
basis of finish selection .. . 
and long range trends in 
organic coatings. 


Copies of earlier reports in 
this series are also available. 


FINISHES FOR ALUMINUM PRODUCTS 


8 pages—20 cents a copy 


HOW TO PLAN PRODUCT COLORS 


8 pages—20 cents a copy 


PORCELAIN ENAMEL COATINGS 


8 pages—20 cents a copy 


TEXTURED ORGANIC COATINGS 


8 pages—25 cents a copy 


ELECTROLYTIC 
AND CHEMICAL COATINGS 


8 pages—25 cents a copy 


IDENTIFYING YOUR PRODUCT 


8 pages—25 cents a copy 


WHICH COATING FOR GRAY IRON 


8 pages—25 cents a copy 


READER SERVICE DEPARTMENT 





Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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ds of COpPe =: 
ajgoad ..- Call Chase 


Need just a few lengths of seamless brass by calling your nearest Chase warehouse. 
tube? We’ll be glad to hand them to you We can supply you, subject to govern- 
“over the counter.” Or if your job calls for ment controls, with hundreds of items for 
large quantities of brass or copper sheet, production, maintenance or repair. That’s 
rod, wire or tube, we can speed it onits way why it pays to “try Chase first” for any- 


to you. That’s the kind of service you canget thing in brass or copper. 


(Chase e The Nation's Headquarters for Brass & Copper 
P: BRASS & COPPER sas Headquarters f 


Albany * Kansas City. Mo. New York 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION Attanta Los Angeles Philadelphia 
Baltimore M bwaukee 
Beston Minneapolis 
Chicago Newark 
Cincinnat r New Orieans 
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UNIFORMITY © DEPENDABILITY © SERVICE * ECONOMY 
in SPECIAL FASTENERS | How to Benefit 


Get all ©) wet WESTFIELD METAL PRODUCTS | From Double- 














| 
p 
| 
% MATERIALS — ‘Steel, brass, urpose 

stainless steel, bronze and 
SS, te CAPACITY —From 3/16’ 
— hexagon to and _ including 

1 1/16’ hexagon across 

flats, from 1/16” thick to 

and including #4" thick 

% THREAD SIZES — From #2 

up to and including 7‘ | 

diameters, any pitches de- 


8 pages—25 cents a copy 


Textured organic coatings 
serve the double purpose of pro- 
tecting metals and furnishing 
finishes of unusual eye-appeal. 
These coatings are extremely 
useful as they obscure marks left 
on metallic surfaces by produc- 
tion and finishing operations 
effectively with one coat. 

All the latest information on 
these “special effect” coatings is 
available to you in this report. 
Included is an invaluable chart 
showing suggested uses, applica- 
tion methods, properties, and 
color possibilities. 

Copies of other reports in this 
series on improved product ap- 
pearance and protection are also 
available. 


@ «¢ & 


Write to Dept. B for NEW— 
Illustrative 
Folder 








WESTFIELD METAL PRODUCTS CO., INC. 


WESTFIELD, MASS 











WHICH COATING FOR GRAY IRON? 
8 pages—25 cents a copy 
IDENTIFYING YOUR PRODUCT 
8 pages—25 cents a copy 
ELECTROLYTIC AND 
CHEMICAL COATINGS 
8 pages—25 cents a copy 
TEXTURED ORGANIC COATINGS | 
8 pages—25 cents a copy 
BULLETINS HOW TO PLAN PRODUCT COLORS 
2 8 pages—25 cents a copy 
on ee , FINISHES FOR ALUMINUM 
SHORT RUN = o,emm PRODUCTS 
8 pages—20 cents a copy | 
SELECTING OxKGANIC 
COATINGS FOR METAL PRODUCTS 
8 pages—15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 
8 pages—25 cents a copy 


BULLETIN 101 


FOR . » » DESIGNERS 


METHODS ENGINEERS 


a 
FEDERAL TOOL & MANUFACTURING CO 





PROCESS ENGINEERS 
PRODUCT ENGINEERS 
MECHANICAL ENGINEERS 
RESEARCH ENGINEERS 
SUPERINTENDENTS 
PURCHASING AGENTS 


SEND FOR THESE HELP. 


~ federal 


SERVICES BULLETIN NO. 161 describes the facili- 
ties that make Federal a one-stop stamping 
service. Specifications cover special die stamped 
wrenches, nameplates, and quality short run 
stampings from any stampable material. 


COSTS BULLETIN NO. 101 shows how Federal’s 
special dies give the accuracy, exact dupli- 
cation, and tolerances of permanent dies plus 
saving as much as 80% on die costs. 


TOOL AND MANUFACTURING CO. ee 
3620 ALABAMA AVE. ST. LOUIS PARK 
MINNEAPOLIS, MINNESOTA 
QUALITY STAMPINGS IN SMALL QUANTITIES 


WRITE TO READER SERVICE DEPARTMENT: | 





Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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Seite find a wealth of valuable 
information in this new catalog. 

It gives you complete, up-to-date 
facts on all the more than 7000 
Honeywell industrial controls for 
regulating temperatures, pressures, 
humidity, vacuum and liquid level. 


To make sure you'll get your copy 
promptly, just fill out and mail 
the coupon below. 


And—whenever you run into an 
industrial control problem, call on 
your nearest Honeywell representa- 
tive for cooperative engineering 
assistance. He’s as near as 

your phone. 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co., Industrial Division, 
4459 Wayne Ave., Philadelphia 44, Pa. 
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Honeywell 
Tout on Couttiiols 


MINNEAPOLIS-HONEYWELL REGULATOR Co 

Industrial Division, 4459 Wayne Ave., Philadelphia 44, Pa. 
Gentlemen: 

Please put my name on your list to receive new Catalog 
No. 8305, ‘“‘Honeywell Industrial Controls.” 


Name. 





Title 





Company 





Address. 





City. 














| FUNK Special 


‘POWER UNIT 
CLUTCHES 


‘and 


TAKE-OFFS 


i, ee S2t 


A POTATO 


Even the supplies ride first class on the $.S. United 
States. Many of the motors powering York air conditioning 
equipment are Wesche designed and built. They are Marine 
type Class C drip proof motors ranging from 1/15 to 2’ H.P. 


On many lesser vessels passengers’ quarters, and maybe 
even the champagne room gets air conditioning. But in this 
ship the order for one Wesche motor was for ‘'the potato 
room.”’ The first time you ride the United States ‘live it up,” 
friend, you're eating Idaho-York-Wesche air conditioned 
potatoes. 


Goud for the Wesche catalog of torque 


and special motors of all types and sizes. 


THE B. A. WESCHE ELECTRIC CO. (Welco) 


1624 VINE STREET * CINCINNATI 10, OHIO 


This right angle drive and 
heavy-duty clutch unit is 
only one of many engineered 
and manufactured by FUNK. 
There are types and styles to 
fit almost any requirement 
for shaft speed and installa- 
tion space. They are de- 
signed to fit any standard 
SAE flywheel housing or Ford 
Industrial Engine. Our en- 
gineers will be glad to work 
with you on any special power 
problem. 


FUNK Products 
include: 


Straight Power 
Take-Off Clutches 
Gear Reduction 
Take-Offs 
Right-Angle Take-Offs 
Front End Take-Offs 
Jack Shaft Extensions 


Ford Tractor Conver- 
sion Kit, changes to 
6 or V-8 engines, 
doubles the power 
at 1/3 the cost. 


FUNK AIRCRAFT CO. 


3301 Airport Drive 


Coffeyville, Kansas 











Exngtutled 
AN INVITATION 


TO YOU 10 GO 
PLACES WITH 


FAIRCHILD 


A secure future, exceptional 
opportunities for advancement, 
and a high starting salary await 
you at FAIRCHILD. We have open- 
ings right now for qualified en- 
gineers and designers in all 
phases of aircraft manufactur- 











ing. 
Paid vacations, liberal health | 


and life insurance coverage, 
5-day, 40-hour week as a base. 
Premium is paid when longer 
work week is scheduled. 


ENGINE AND AIRPLANE CORPORATION 


a” 





Robert D. Gilson, Chief 
of Structures. Has 
worked on many top 
aviation projects in the 
aircraft industry, spe- 
cializing in structural 
problems. 





A= FAIRCHILD Aeerat Divison 


HAGERSTOWN, MARYLAND 
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Precision 
casting 
news 





by Arwood Engineers 


Each month Arwood illustrates an unusual 
casting. This month it is a magnesium elbow 
‘produced for radar equipment. 

The first point is that because of design and 
shape this casting is practically impossible to pro- 
duce by any method except precision casting. 

Important, too, are these facts. The internal 
waveguide dimensions are held to a maximum 
tolerance of + .003 with no further finishing re- 
quired. With a maximum wall thickness of .050 
the part must withstand a pressure test of 35+ 
p-s.i. and pass X-ray requirements. 

But magnesium is only one metal that Arwood 

casts. Others are aluminum, copper, bronze, 
brass and various steels. Details are in our book- 
let, “Alloy Selection and Design for Investment 
Castings.” 
TIP TO DESIGN ENGINEERS— When a Product De- 
sign Engineer works closely with our engineers 
the impossible often becomes possible. Through 
the ingenuity of our engineers and tool designers, 
the part shown was produced as a complete unit 
and seven parting lines were eliminated. 
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Wright Bronson, Junior and Senie 
Both Wright Bronson, Senior and Junior, are 
doing outstanding sales engineering work for 
Arwood. They consider engineering service the 
greatest single factor in their successful Arwood 
operation. Because both are graduate engineers 
from Cornell they are able to give sound and 
valuable advice to their many friends in Ohio. 
Wright Bronson, Jr., joined Arwood in 1948 
and soon made himself felt in the organization. 
In 1951 his father brought his valuable experi- 
ence to Arwood to make it a team, something 
they had been looking forward to for years. 


For more complete information write 
for our booklet, “Alloy Selection and 
Design for Investment Castings.” 


An important new book—“Investment 
Casting for Engineers’ —has just been 
published by Rheinhold Publishing 
Co., New York. It is highly recom- 
mended reading for all design engi- 
neers. 


PRECISION CASTING CORP. 
68 WASHINGTON STREET « BROOKLYN 1, N. Y. 


Plants: Brooklyn, N. Y.,Groton, Conn., Tilton, N. H. 


445 
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WELDING NUTS 


COMPRESSOR 
TANK MOUNT 


ENGINE MOUNT 


@ Welded to inside spots, where it is 
difficult or impossible for hands or tools 
to reach, MIDLAND WELDING NUTS 
hold fast while bolts are turned into 
them. 


This method speeds up the assembly of 
metal stampings, and helps spread the 
use of manpower. Midland Welding 
Nuts enable one man to do the work 
formerly requiring two, while one 
worker held old style nuts from turning. 


Investigate the need for Midland Weld- 
ing Nuts in your plant. Write or phone 
for complete information. 


‘MIDLAND 


STEEL PRODUCTS COMPANY 


6660 Mr. Elliott Ave . Detroit 11, Mich 


Export Deportment 38 Peor! Street, New York N Y 








World's Largest Manufacturer of 3 y 
AUTOMOBILE and TRUCK FRAMES Pap = 


Air and Vacuum 
P POWER BRAKES 4 


2 Air and 
_——s Electro-Pneumatic 
DOOR CONTROLS G 








There are good sdeas 
for you in this report 
on bow to tackle 

the problem of . . . 


MATERIALS 
SUBSTITUTION 


This Special Editorial Report 
contains the latest available 
data on the serious problem of 
materials substitution. You will 
find this 24page report an in- 
valuable iniormation source 
about: 


The short and long-range 
outlook in metol and non- 
metallic materials 


Examples of what some big 
companies are doing in 
materials substitution 


Factors to consider when 
substituting one material 
for another 


How plastics can be used as 
substitutes for strategic 
materials 


Specific data on substitutes 
for steel and other critical 
metals 


New developments in metals 
and how industry plans to 
use them 


Copies available at 35 cents each. 


READER SERVICE DEPARTMENT 


Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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Direct-Operating Pressure Controls are another 
important step in Denison’s continuing expansion 

of HydrOILic Pumps and Controls to cover all circuit re- 
quirements. For more than a quarter-century, Denison’s 
research and development programs have gained higher 
performance standards for hydraulic equipment, adapt- 
ing the full advantages of hydraulics to a wider range 
of needs ... simplifying the components to provide 
ruggedness and precise control for today's 
high-performance systems. As a result Denison 
HydrOILic Equipment offers proved advantages for 
almost any hydraulic circuit. Write for full details. 


"The Finest 


DENISON 


/ DENISON Dine potin 


PRESSURE CONTROLS 


An improved answer to a wide variety of relief, 
sequence, and unloading valve needs for systems up 
to 3000 psi. Denison’s new direct-operating pressure 
control valves offer a control range up to 2000 j si, with 
interchangeable spools that are available either with 
or without a built-in check feature. Their simplifed, 
cartridge-type design makes them unusually rugged, 
compact, easy to adapt to any circuit arrangement. 
Simplifies change-over . . . simplifies your inventory 
problems. 1/,”, 3/44”, 11/4, and 11/4.” sizes with threaded 
body, subplate, or flange--ype mountings. Write today 
for Bulletin VDA. 


The DENISON Engineering Co. 
1157 Dublin Rd. Columbus 16, Ohio 


7-5 40)| wave 
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VIKING 


BUILDS THE FULL LINE 
IN ROTARY PUMPS 


The designing, testing, manufac- 
turing and applying of Viking Ro- 








A handy reference 
'on formulas for... 


_¢ STRESS 


¢ STRAIN 
¢ STRENGTH 


tary pumps is VIKING’s one and 


only job. of materials 


What does this actually mean to you? It means that 
the energy, the development, and the output are at no 
time devoted to some other product. 








ERE’S your ideal guidebook on 

strength of materials. It con- 

| tains extensive tables of formulas and 
| numerous illustrative examples . . 

includes the results of intensive analyti- 

cal and experimental work . . . presents 

| for your quick reference all the formu- 

| las for stress, strain, and strength use- 

ful to the design-engineer. It also 

brings you—step-by-step—the essential 

| principles used in stress analysis, and 

provides you with fundamental data op 

the mechanical properties of materials 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 
Professor of Mechanics, University of Wisconsia 
366 pages, 6 x 9, 43 illustrations 


SECOND EDITION, $5.00 
PRODUCT DEVELOPMENT SERIES 


NOT A SIDE-LINE 


The result is a superior rotary pump in a greater range 
of sizes and types to really fit your needs better. 


Investigate the complete Rotary 
Pump line—VIKING. Start with 











AIRCRAFT TURBINE ENGINE | st everything i tae 


tion and least work to formu- 
las for elastic stability of plates and 
shells. 
Check the partial list of tables this 
guide puts at your fingertips: 
under a wide _p- py. — 
and support 
—for curved beams ond torsion members of vorious 
sections 


—for thin- and thick-walled pressure vessels 

—for rollers and other bodies under direct pressure 
—ftor columns 

—tor slender bers and thin pletes in which feilere 
eccurs through elastic instability. 


SEE IT 10 DAYS—FREE 


1 
McGraw-Hill Book Co., Inc., 330 W 42d St., N.Y.36 ; 


DESIGN and DEVELOPMENT 


ALLISON HAS 
IMMEDIATE 
OPENINGS 


MECHANICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
ELECTRICAL ENGINEERS 
and LAYOUT MEN 


If you'd like to know more about YOUR 
Opportunity with ALLISON—and the many 
advantages awaiting the qualified engineer 
at ALLISON—investigate NOW. Send a 
brief summary of your education, work ex- 
perience and quolifications—along with a | 
recent photo—to: 

R. G. GREENWOOD, Solaried Personnel 

Dept. 155 


S)lian DIVISION GENERAL MOTORS CORPORATION © indianapolis, ind. 


Design, development and re crc es RS ee ey ae eat - 
heevy _ TRANSMISSIONS for Ord: . OIESEL Locomotive 


PARTS . . . PRECISION BEARINGS for tra Diesel locomotives ond specie! liceti 


-P 








remit $6. ts fer ee, Geteary,, 

the book. We pay tor delivery 
you remit with this coupon; same return 
privilege. 





Beoks sent on approval in U. 8. and Canada enly. 
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ldeas 
for Welded 
Design 


For the Production Engineers Notebook — 


Product engineers, even the geniuses among them, find that 


the formula, : 


“1% inspiration, 99% perspiration,”* pretty 
regularly applies. 

Perspiration in design is brought about by the inevitable 
conflict between operating function—how well the part will 
do its job—and such other important factors as sales appeal, 
serviceability, and manufacturing methods. 

What we are all striving for is to apply welding most eco- 
nomically. We in LinpE stand ready to help the product 
engineer in the applications of welding methods wherever we 
can. Sometimes economies in production come from a sub- 
stitution of welding for more expensive methods, but often 
just a small change in design or practice reduces the cost of 


present welding operations. 


Pointers on welded design leading to 
production economies. 


Use the process that gives the greatest total 
economy. 

Design for down-hand welding where pos- 
sible. But locate welds so as to minimize 
handling. 

Mechanize welding. Weld as many joints 
aimultaneously as possible. 

Make minimum dimension changes when 
making different sized models. 

Reduce the number of parts. But sometimes 
it is better to increase the number of parts 
and cut rejeets in intricate castings or form- 
ings by welding together simple forms. 

Use standard shapes and easily formed 


sections. 


write the nearest LINDE office today. 


to a newspaper interview with Thomas A. Edison. 





Pointers on welding processes leading 
to production economies. 


Heuarc welding: used for most metals— 
argon protects weld puddle. Minimizes clean- 
ing and finishing costs. Manual, mechanized, 
and semiautomatic welding. Latter ideal for 
work on sheet materials with irregular contour. 


Sigma welding: consumable electrode sup- 
plied as continuous coil of wire. Makes clean, 
smooth welds in practically all commercial 
metals at high rates of deposition, low costs, 
and high weld zone cooling rates. 


Unionmett welding: high speed process for 
making deep-penetrated welds— butt, tee, lap 
fillets, plug—in most ferrous and non-ferrous 
metals. Usually mechanized, but aiso applic- 
able by hand with flexible welder. 


Take advantage of other economies that are inherent in such oxy-acetylene processes as flame- 
cutting, welding, surfacing, hardening. For more information on any of these processes call or 


* “Genius is 1% inspiration and 99% perspiration,” credited in GOLDEN BOOK, April, 1931, 





LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and 
30 E. 42nd St., New York 17, N.Y. 
In Canada: DOMINION OXYGEN 

The terms “Heliarc”’ and 
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Carbon Corporation 


Offices in Other Principal Cities 
COMPANY, LUMITED, Terente 


Unionmeit’’ Gre registered trade-morks. 

















We design and manufacture the 
world’s largest variety of indus- 
trial slides, used mainly today in 
electronic equipment. Pictured 
is a typical example, ee 7 
in which the slides | -/-| 
provide easy access \=\=] J 
for servicing any component. 





[ 1. The component 
can slide out fully, 


re 
=) Y 


200 pounds per pair. 2. The com- 


easily. Sustains up to 


ponent can be tilted 
of several angles, 
up to plus 90° or minus 90°. 
n>: lf desired, can 
| be entirely removed 


and returned. 


Does this suggest any new appli- 
cations in your field? Tell us. 


Grant Industrial Slides 


a product of the engineering department 
of Grant Pulley and Hardware Co. 
31-77 Whitestone Parkway, Flushing, N.Y. 











specifying ELECTRIC HEATERS? 


ACRAWATT Elements in any of the above forms may serve you well in 
your newly-designed product. Our specialty, however, is to make heat- 





“THINSTRIP” Reflexed 
Bands and Bars. Com- 
pacted Core Cartridges 

. . Immersion Heaters. 


@ RAPID HEAT 
TRANSFER 

@ LONGER LIFE 

@ LOWER COST 


quiries are solicited. 





ing elements fitting your specific needs... 
whether for weight-saving or for cost-sav- 
ing characteristics. Long runs and repetitive 
production are our strong points. Our ex- 
perience and ability are recognized by many 
of America’s leading engineers. Your in- 


A CRA INDUSTRIAL ELECTRIC Co. 


9907 PACIFIC AVENUE FRANKLIN PARK, ILL. 








FAMOUS BEAM COMPASS 


A Fine Used by 
Precision Leading Drattsmen 
Tool and Designers 


Hair-line adjustment quickly made and maintained by spring-loaded 
thumb rollers. No screws or clamps. Lead expeller for easy control 
of lead length. Slides instantly interchangeable to any beam length. 
Made of anodized aluminum, stainless satin finish. Beam lengths 
from 7” to 100”. WRITE FOR LITERATURE. 


ENGINEERING RESEARCH ASSOCIATES, INC. 


3475 East Nine Mile Road Hazel Park, Michigan 





FOUR TYPES OF--- 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes } 1/2 x 5/32” through 4 x 3/8” 


LARGE CAPACITY (10,000 ft. per Day) 
LONG EXPERIENCE (since 1927) 
SPECIALISTS IN SHORT RUN ORDERS 


WE INVITE YOUR INQUIRIES 


SOUTHERN FRICTION MATERIALS CO. 


CHAR LQtETTE, OW. , U.S.A. 
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SEARCHLIGHT SECTION 


EMPLOYMENT: 
BUSINESS: 


LAMIDFLAYED 
(Not aveilable for equipment advertising) 
$1.20 a line, minimum 4 lines. To figure advance 
payment count 5 average words as a line 
Individual Employment Wented advertising rate is 
% the above rate, payable in advance 
Boz Numbers—Care of publication New York, Chi- 
cago or San Francisco offices as one line 
Discount of 10% if full payment is made in 
advance for 4 consecutive insertions 





el) -Yo)-sitliiilsa 


— KAT ks— 


EQUIPMENT 
USED OR RESALE 


DISPLAYED 


Individual Spaces with border rules for prominent 
display of advertisements 


The advertising rate is $10.50 per inch for all 
advertising appearing c her han a contract 
bas Contract ates quoted on request 


An advertising inch is measured %” vertically on 
one column, 5 0 inches—to & page 
New advertisements received in the N. Y. C. office 

by Jan. 19th will appear in the Feb. issue 


3 columns 




















the University of Wisconsin. 








EXPERIENCED DESIGNERS & DRAFTSMEN 


Preferably experienced in diesel engine design or drafting. 
open. Give full particulars on experience in first letter. 


Beloit with a population of 30,000, is a city of homes and churches 
within 100 miles of Milwaukee and Chicago and in driving distance of 


Permanent employment. Liberal personal benefits. 


Fairbanks, Morse & Co. 
Beloit, 


Salary 





Wis. 











SALES AGENTS 


LARGE EASTERN SINTERED 
PARTS PRODUCER HAS OPEN 
TERRITORIES— 


OUR AGENTS KNOW OF THIS AD 


Send Complete Data To 


RW-6402, Product 
330 W. 42 St., New 


Engineering 
York 36, N. Y. 


MECHANICAL ENGINEERS 


We are looking for mechanical engi- 
neers, with experience in the design of 
small intricate mechanisms, to work in 
the development of business machines. 
Plenty of opportunities for advancement. 

Write, giving full details, inciuding 
education and experience. 


THE NATIONAL 
CASH REGISTER COMPANY 


South Main and “K” Streets 
Dayton 9, Ohio 








MANAGER 


MACHINE DESIGN DEPARTMENT 


Top Engineer with experience in design 
and development of special machinery for 
tire industry. Must be inventive and famil- 
iar with complex machinery involving 
mechanical and electrical devices to 
reduce manual operations. Will direct 
large staff of designers and contact man- 
agement on special design problems. Give 
full details covering experience, age, edu- 
cation, etc. 


P-6601, Product 
520 N. Michigan Ave., 


Engineering 
Chicago 11, Il. 








MECHANICAL ENGINEER 


Experienced, for design and production engi- 
neering with leading manufacturer of small 
electrical components and control devices. At- 
tractive conditions, good opportunity. State 
full details including salary desired. 
P-6572, Product Engineering 
520 N. Michigan Ave., Chicago 11, Il 














ADDITIONAL 
POSITIONS VACANT 
ADVERTISING 


ON PAGES 452, 453 & 454 


WANTED 


DISTINCTIVE PRODUCT 
OR BUSINESS 


Our client, an established Eastern man- 
ufacturer, will prefer special-purpose 
machines or 


machinery of medium 


size, selling 
1. To general industrial markets, or 
2. To automotive repair shops 
High precision manufacture—market 
acceptance established— sales potential 
$500,000 a year and up. 
Please write referring to advertisement 
No. 48. Brokers protected. 


We are compensated by our client. 


CHARLES H. WELLING & Co. 
INC, 
52 Vanderbilt Ave. New York 17, N. Y. 








Address to office nearest you 
S2nd &t 
Michigan Ave. (11) 

68 Post St. (4) 


REPLIES (Bor Ne 
NEW YORK: 330 W 
CHICAGO: &20 N 
SAN FRANCISCO 


(36) 





POSITION VACANT 


ASSISTANT SAFETY 
char al, emphasis on exp! 

dustrial experience in pyrot 

activity referred Advancement 


Engineer jraduate me- 
Er 


EMPLOYMENT SERVICE 


PERSONNEL 
al ser e 


red to need 


SALARIED 


nge of 


Haven, 


POSITIONS WANTED 


RING EXECUTIVE Chief designer 
1 r of gear manufactur- 

similar positio with 

or ) years ba rround 

g and admin ative ) ence 
07, Product Engineeri 


ice 
atr 


PATENT LAWYER ‘ 

and electrical arts, over 3% years cor} 
patent law practice, four years engineering de- 
sign experience. excellent scholast record, de- 
sires connection with small or medium size pa- 
tent orgs tion Address PW-6544, Product 
Enginee 


experienced in 


tronk 
rate 


ELECTRICAL Engineer 14 
ind professional experience, 9 
motor industry years in gov- 
sigr and admin- 
stration, no tool design. Capable chief engineer 
r assistant for small, aggressive engineering 
lepartment. Describe your opening and request 

rt ars from PW-6€716, Product Engineer 


REGISTERED 
years practical 
years in electri 


ernment service tesearch, de 


LEVEL executive position as Director of 
Research, Manager of Engineering, Chief En 
gineer, Factory Manager or Ass't. with medium 
size firm with direct responsibility to manage 
ent. Exceptional background with training 
and experience in all phases of engineering and 
nanufacturing. Twenty years experience in op 
al instruments, business machines and preci- 
sion special machinery. Salary in five figure 
bracket. Comprehensive resume submitted on 
request. Prefer medium size city near metro- 
politan area anywhere in New England. PW- 
6735, Product Enginering 


TOP 


QUALITY CONTROL Manager 23 years indus- 
trial background. Thoroughly versed in man- 
ufacturing techniques, including personnel, cost 
accounting and statistical quality control on a 
"Y gement level, desires responsible perma- 
onnection. Married. Age 45. Midwest pre- 
PW-6633, Product Engineering 


nent 
ferred 





NEW ENGLAND SALES AGENCY 


A leading agency covering 
working field in New England desires an 
parts. 
ence: Die castings, permanent mold cast- 


the metal 


additional line of industrial Pretfer- 
ings, plaster mold castings, powder metal 
or plastic parts. In addition to experienced 
sales engineers in the field, it has compe- 
tent engineering department. Only a pro- 
ducer of quality parts will be considered. 


RA-6707, Produ 
) W. 42 St 


t Engineering 


, New York 36, N. ¥ 








PATENT AVAILABLE 
with 
UNIVERSAL APPLICATIONS 


Revolu- 
Patent 
adapter 


Throughout entire metalworking industry 
tionary device offers great savings in labor 
covers broad use as: nut, lock-unit, collar, 
etc 
$S-6726, Product Eng veering 
520 N. Michigan Ave., Chicago 11, Tl 














CONTRACT WORK 


SEE PAGE 454 
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SEARCHLIGHT SECTION 





MECHANICAL 


Engineers 


for design work in 


* SERVOS 
PRECISION GEARING 
MECHANISMS 
RADAR EQUIPMENT PACKAGING 
RADAR ANTENNAS 
SPECIAL TRUCK BODIES 


ON LONG-TERM ENGINEERING PROJECTS @ DEGREE OR EXPERIENCE REQUIRED 


Write Today 


GILFILLAN BROS., 


INC. 
Los Angeles 6, California 


AUTOMATIC GCA @ AIRPORT TRAFFIC CONTROL RADAR 
GUIDED MISSILES @ RADAR COUNTERMEASURES 








CAREER OPPORTUNITIES 


ENGINEERS and PHYSICISTS 


Desiring the challenge of interesting, diversified, important projects — 

Wishing to work with congenial associates and modern equipment and facilities — 
Seeking permanence of affiliation with a leading company and steady advancement — 
Will find these in a career here at GENERAL MOTORS. 


Positions now are m in ADVANCED DEVELOPMENT and PRODUCT DESIGN, 
INDUSTRIAL ENGINEERING, TEST and TEST EQUIPMENT DEVELOPMENT. 


COMMERCIAL AUTOMOBILE RADIO 
MILITARY RADIO, RADAR AND ELECTRONIC EQUIPMENT 
ELECTRONIC COMPONENTS 
TRANSISTORS AND TRANSISTOR AND VACUUM TUBE APPLICATIONS 


INTRICATE MECHANISMS such as tuners, telemetering, 
mechanical linkage, controls, etc. 


ACOUSTICS—toud speakers, etc. 


Inquiries invited from recent and prospective graduates as = as experienced men 
with bachelors or advanced degrees in physics, electrical o 
chemistry, metallurgy. 


Salary increases based on merit and initiative. 

Vacations with pay, complete insurance and retirement programs. 
Location is in a low living cost center. 

Relocation expenses paid for those hired. 





All inquiries held in confidence and answered—WRITE or APPLY to 
DELCO RADIO DIVISION 
GENERAL MOTORS CORPORATION 


Kokomo, Indiana . 








DRAFTSMEN MECHANICAL ENGINEER 


Experienced for work on heavy machinery To hand!= wide of probleme, nelvalty te In 


variety 
Permanency and Opportunity es yam amie. "Gesirabe. bat Wide es warty -) 
Fer appointment, call or write lems to de 


ELLICOTT MACHINE CORP. details‘ cation minimum of uerviaion, State 
1611 Bush St. Baltimore 30, Md. P.644 


+ Product 
520 N. Sachignn Ave, 











ll, ML 





Position 


Open 


for 
Junior Editor 


Product Engineering has a posi- 
tion open on its staff for a young 
engineering graduate with a few 
years industrial experience in prod- 
uct design or metallurgy. The job 
is permanent, prospects for ad- 
vancement are excellent for an 
engineer seeking an editorial or 
publishing career. Working facili- 
ties and associates are top level. 


Some writing experience is pre- 
ferred. Applicant also must have 
pleasant personality and develop 
ability to converse with upper 
echelon engineering executives. 


Training courses on company 
time in writing and editing will be 
part of the job. 


McGraw-Hill personnel policies 
include excellent working condi- 
tions, gcnerous vacations, retire- 
ment program, group and health 
insurances, and many other de- 
sirable features. 


All applications will be answered. 


Write, stating salary, to 
George F. Nordenholt, Editor 


PRODUCT 
ENGINEERING 


McGRAW-HILL 
PUBLISHING COMPANY 


330 West 42nd Street 
New York 36, New York 
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Methods, Process 


Engineers 
you can profit 
from this 
challenge 


If you're an experienced methods or 
process engineer who's looking for 
a change that spells c-h-a-l-l-e-n-g-e, 
one of many big openings at Honey- 
well might fit you. 

What we face is the realization 
by industry that “the prime force 
behind the 20th century industrial 
revolution is automatic control.” 


It’s taxing our production. It’s 
why we have a real need for 
“engineers of production.” 


Duties of the jobs. Figure ways 
to make quality products at mini- 
mum cost. Supervise the tooling, 
processing and aeere. necessary 
to transform blueprints into fin- 
ished products. 


Requirements. B. S. or M. S. in 
Mechanical, Electrical, Industrial 
or Chemical Engineering. 


Atmosphere. A company which 
is growin vidly, steadily and 
soundly. 1 The el of produc- 
tion is ever present. 

Openings. In Minneapolis and 
Philadelphia. 

For details write H. D. Elverum, 
Personnel Dept. PE-2-13, Honey- 
well, Minneapolis 8, Minnesota. 
And be sure to ask for our new 
book, “Emphasis on Research.” 


Honeywell | 


Fists iv Coutiols. | 
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We desire personnel of the highest caliber—experienced in the 
field of airborne automatic electro-mechanical control equipment. 











ENGINEERS 


MECHANICAL DESIGN 
ELECTRONIC 
SERVO 


DESIGNERS-LAYOUT MEN 


ELECTRONIC 
MECHANICAL 


This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 
in the precision instrument field. 


We cite a few of the good reasons adh you might like 
to join our organization . 


SALARY increases are based on merit 
and initiative—two weeks VACATION. 
HOSPITALIZATION BENEFITS. GM's 
own INSURANCE PLAN—POSITIONS 
ARE PERMANENT due to long range 
monufacturing and developing pro- 
grams—EXPENSES incident to inter- 
views and moving all absorbed by 

y—HOUSING and LIVING 
CONDITIONS among the best and fin- 
est of any along Lake Michigan. 


@ We have a Junior Gagiasqsine Trainin: 
Program of one year for 

engineering graduates. Copestuasy to = 
come acquainted with phases of 
industry. 

@ For the convenience and direct use of 
engineers in our Engineering Department, 
we have our own model shop where high- 
est skilled mechanics are employed. 


© Educational opportunities for advanced 
Soqpese ¢ available at U. of W., Marquette. 


offered at iwau- 
kee Vocational School. 





.. all inquiries answered—write or apply . . 
*% AC SPARK PLUG DIVISION 


GENERAL MOTORS CORPORATION 


1925 E, KENILWORTH PL. 


MILWAUKEE 2, WIS. 








SMALL 
MECHANISMS 


Research design of small intricate 
mechanisms, mostly design layout 
work requiring ingenuity and origi- 
nality. 5 years experience in the 
small mechanism field is essential 
with a B.S. degree in M.E. a definite 
asset. 


This position offers advancement 
end stability with a rapidly growing 
firm, established as a producer of 
accurate small mechanisms for beth 
business and military purposes. 
Write to Mr. Winker or call Ke. 9- 
8210, Chicago. 


VICTOR 


ADDING MACHINE CO. 
3900 N. Rockwell, Chicago 18 








ENGINEERS 


AND 


PHYSICISTS 
BS—MS-Ph.D: 


Responsible positions in mechanical, elec- 
trical or electronic engineering, physics 
or engineering physics for advanced de- 

lopment and design of special equip- 
ment and instruments. Prefer men with 
minimum of two years’ experience in ex- 
perimental research design and develop- 
ment of equipment, instruments, intricete 
mechanisms, electronic apparatus, optical 
equipment, servomechanisms, control de- 
vices and allied subjects. Positions ore 
of immediate and permanent importance 
to our operations. Southwestern location 
in medium sized community. Excelleat 
employee benefits. Reply by letter giving 
age, experience and other qualifications. 
All applications carefully considered ana 
kept strictly confidential. 





Ind. Rel. Menager, 
Research & Development Dept. 


PHILLIPS 


PETROLEUM COMPANY 
Bartlesville . Oklahome 
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your FUTURE is YOURS art 


AS A 


© WHO will be working on basic design of metal working and 
hydraulic machinery .. . 


UNOSTRA 
PROFESSIONAL 
SERVICES 


© AT one of the leading manufacturers of machine tools and 
hydraulic equipment . . . 








© IN Rockford, a friendly city within 90 miles of metropolitan 


, GEORGE H. KENDALL 
Chicago. 


Consulting Mechanical Engineers 
Methods Studie de ne od or Rin tuct 
edesign Exist ting Pr ( fo : 
ting Producti n Design, Cc st Probleins, 
itomatic Ma hinery, Process. Controls, 


This will be a permanent position with a highly progressive 
na Sey Sear Cael See geese ye- ME Pies s Rese Rete eee 
grams. . . . Send us a post card asking for an application. P. 0. Box 3 (Bet, 1923) Tel. Darien 5-1504 


Noroton Heights t Offices Darien, Connecticut 


NEW YORK 
TESTING LABORATORIES, INC. 


cums... MECHANICAL, BLECTRICAL 
ETALLURGICAL ENGINBERS 
ANALY rI0 AL CHBMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials and Products, Plaot 
and Field Services in Special Measurements of 
Stress, Sound, Vibration and other. Consultants in 
Litigation and Process 3 and Design 
80 Washington St New York City 6, N. ¥ 








SUNDSTRAND 


MACHINE TOOLCO. 
ROCKFORD--------ILLINOIS 











SKINNER, HARLAN AND IRELAND, INC. 


Consulting Engineers 


POWDER METAL TOOL DESIGNER 


RARE OPPORTUNITY TO ADVANCE TO TOP POSITION IN LARGE 
PARTS FABRICATING PLANT. EASTERN LOCATION TRANS- 
PORTATION, MOVING, AND OTHER COSTS WILL BE PAID. SEND 
COMPLETE RESUME. 


Specializing in Magnetic Materials and 
Their Application 


Office and Laboratory Indianapolis 7, Indiana 








CONTRACT 


P-6405, PRODUCT ENGINEERING 
330 W. 42ND ST., NEW YORK 36, N. Y. 




















* Can these two pictures 
SAVE YOU MONEY? 


NON - GRAN NON - GRAN 


SAND CASTING CENTRIFUGAL 


MECHANICAL ENGINEERS 
MECHANICAL DESIGNERS 
DRAFTSMEN 


To design small intricate mechanisms to be used in business machines for commercial 
applications. Excellent working conditions, good sa'evies, and exceptional employee 
benefits. Write, giving full details including education and experience. Personal 
interviewers will be arranged. 


THE NATIONAL CASH REGISTER COMPANY 


MAIN AND K STREETS DAYTON 9, OHIO 




















For os infor- 
AVAILABLE FOR IMMEDIATE DELIVERY: | | ENGINEERS AND DESIGNERS | bone or wite 
One 2-Mev Van de Graaff Generator, With crea‘. e abitity and a sincere interest in stable 
output 140-r per minute at 70 cm., inherent filtra- employment wanted by a medium size well-known 


tion equivalent to 6 mm. lead. Rugged construc- P Pe 
tion, stable and dependable output. Suitable for machine tool company. Openings exist in research, 
machine design and i nt design divisi due 


Americaa 
Non-Gran 


industrial radiography, for research (particularly 
where an electron current greate- than 400 micro- 





amperes is desirable), or for radiation therapy. 


Can readily be converted to proton or deuteron 
accelerator. 


Offers and bids welcomed. Will consider ex- 
change for equipment or materials needed for 
hospital expansion program 


Further details, shatepreste, or blueprints avail- 
able on request. 


FS-6531, Product Engineering 
1111 Wilshire Bivd., Los Angeles 17, Calif 














to present and projebted design of new products. 
Applicants with woking knowledge of hi 





hydraulics, servo-mechanisms and electrical com- 
ponents desired. Company is located in a pleasant, 
progrussive New Enaland village having good recre- 
ational facilities, modern schools, hospital, etc. 
Excellent working conditions and congenial atmos- 
phere. Send resume to 


P-6610, Product Engineering 
330 W. 42 St., New York 36, N. Y. 
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10 to 12 ft. lengths 
ALL METALS 
Also Screw Machine 
Products to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barclay St. 
New Haven, Conn. 
Makers of H & G 

Die Heads 
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PRODUCTS 
ADVERTISED 


In This Issue 


MATERIALS 

Adhesives . ee 84 
Aluminum Alloys 25, 70, 92-93, 214 

275, 375 

Bimetal .... 
Brass 
Bronze 
Carbon Te 
Carbon Graphite ee 4th Cover 
Ceramics : 
Chemicals 388 
Copper Alloys .70, 94, 309, 441 
Cork Compositions .....69, 96, 459 
Fabrics, Coated or impregnated 
Felt 

Fibre p 
Friction Materials 


Graphite 

Laminated Metals 

Leather 

Light Metals 

Manganese Alloys 

Molybdenum Alloys 

Nickel Alloys 

Nylon 

Plastics 6, 71, 80, 103, 212, 313, 
353, 377, 383, 388, 390, ay 

Plastics, Laminated .361, 

Platinum Alloys .. 

Powdered Metals 4th Cover, 


Resins ... 
Rubber & Synthetics 26-27, 80, 
9, 260, 296, 308, 


Silicones 

Silver Alloys  * 

Stainless Steel .2nd Cover, 78. 
_ = 


Stee! ..24, 214, 233, 235, 241, 
273, 285, 297-300 

Titanium coe , 315 

Tool Steel -300 


. 316 
12 


Bushings 


Castings 99, 294, 328, 258, 360, 

409, 435, 
Die Castings ..61, 66, 280, 420, 
Expanded Metals rrrer 
Extrusions cocccae 
Forgings ..35, 52-53, 275, 285, 
Metal Powder Parts 4th Cover, 

32 


Plates . 297-300 
Rods 393, 


Shapes ...35, 273, 297, 300 372, 
Sheets ..35, 112, 297-300, 283, 

23, 
Stampings 246. 37, 
Strips 2nd Cover, 263, 297-300, 


Tubing ..16, 35, 78, 92-93, 235, 
256, 297-300, 324, 389, 393, 
, 416, 


-300, 


FINISHES 
Galvanizing 

Metal Spraying 
Non-Metallic 
Paints & Lacquers 


Rust Proofing 


(Continued on Page 456) 


Basic Features 


OF EVERY 


HAYDON TIMING MOTOR 


PROVIDE 


| 


DEPENDABILITY 


Slow rotor speed means a minimum of 
reduction gearing, long life, quiet opera- 
tion 


3 <P 


TOTAL ENCLOSURE 
ALL HAYDON motors are totally enclosed, 
a basic feature of sound design 


OPERATION IN ANY POSITION 


Means freedom from worry about mounting 
position, no limitations on your original 
design and field operation. 


A wide range of speeds in oniy 2 motor 
series, interchangeable in mounting, drive 
shafts and all dimensions except depth, 
permits use of the same basic motors for a 
variety of requirements. 


Lown Zl 


M 


SMALL SIZE 


HAYDON motors are the smallest ovoilable 
of their types 


4 # 


CONTROLLED LUBRICATION 


Two lubrication systems permit the selection 
of lubricant best suited to each component 
All circulation controlled by capillary 
action. 


5 


SIMPLE SECU} ASSEMBLY 


The entire face of , .e motor con be rigidly 
supported against the mounting surface 
Motor leads ore standard for quick, inex 
pensive wiring 


CHOICE OF MANY SPEEDS 


Many standard speeds available from 60 
rpm to 1 revolution per week. 


AT TORRINGTON. 


HEADQUARTERS FOR 


TIMING 











3126 Elm St., Torrington, Conn. Subsidiary General Time Corp. 
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R 45 SERIES—Small telephone type 
relay.with pin hinge construction. 
Available with multiple contact 
springs up to six pole double- 
throw. Capacities: 1 amp., 3 amp., 
or 5 amp. Normally supplied for 
D.C. operation. Hermetically sealed 
or open. 1-13/32x1-1/4x1-7/32 
to 1-5/8 high. 


R 94 series—Hermetically sealed 
small telephone type relay with pin 
hinge construction for long life. 
Availabie in D.C. only with con- 
tact springs up to 4 pole double- 
throw. In 1 amp., 3 amp., or 5 amp. 
capacity. Plug-in or solder termi- 
nals. Overall size 1-5/8x 1-1/32x 
2-1/4 D. 


R 83 SERIES— Available with A.C. or 
D.C. coils. Contact ratings up to 30 
amperes Continuous, 150 amperes 
inrush with single pole double- 
break arrangement. Multiple con- 
tact springs with proportionately 
lower ratings also available. Size: 
1-7/8x1-5/16x 1-5/8 high. 


RB 45 SERIES—Similar to R 45 with 
the exception that it is designed to 
fit the hermetically sealed enclo- 
sure shown. Three stud mounting; 
solder terminals. Available up to 
4 pole double-throw. Widely used 
in aircraft and ground communi- 
cation equipment. Size: 1-5/8 x 1l- 
7 /16x2-1/32 D. 











“Diamond Quality” TIME SWITCHES... 


Automatic Electric also produces a complete 
line of Time Switches and Timers, both manu- 
al and automatic reset. Write for information. 


“late MFG. CO. 


66 STATE STREET 


MANKATO, MINN. | 
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MECHANICAL PARTS 
Adhesives 


438 

Bearings, Ball, Roller & 
Needle 22-23, 50-51, 56, 83, 86 
91, 97, 118, 231, 237, 261, 318, 322 
378, 397, 404, 431, 434 
Bearings, ‘‘Oil-less’’ 4th coms 


...4th Cover, 309 

406 

Bellows 10, 49, 114 

Belts 1, 457 

Bolts, Nuts, Screws & Rivets 28-29 

7, 44, 64, 75, 79, 116, 219, 24 
248, 301, 310, 312, 320, 337, 
352, 376, 408, 438, 


Bearings, Sleeve 


Brakes 
Brushes 


Chains ...11, 13, 45, 267, 268, 
Clamps. ..... 373, 
Clips... 

Clutche 


Compressors 
Containers 

Controls 281, 316, 354, 
Counters . ‘enawds p= oe 
Couplings, Flexible ...82, 104, 


342, 

Couplings, Hose & Tube ..25, 
Dampers . 
Drives .11, 31-34, 98, 104, 349, 
Engines ....269, 292, 311, 357, 
Fasteners ...28-29, 37, 44, 55, 
64, 75, 79, 116, 219, 243, 248, 
301, 310, 312, 320, 337, 352, 
3 400, 408, 419, 438, 442, 


Flexibie Joints 

Floats 

Gages & Instruments J 

Gears ..105, 250-251, 316, my 

Hose 15, 25, 114, 329, 

Hydraulic & Pneumatic Equip- 
ment.1, 25, 42-43, 60, 98, 249, 
278, 281. 286, 289, 316, 325, 

354, 370, 376, 379, 413, 

Insulation 

Knives & Blades 

Locks, Hinges 


Mountings .. 
Name Plates 
Packings, Gaskets & Seals 
4th Cover, 15, 54, 69, 96, 
272, 287, 290, = 305, 
Photographic Equipment 
Piping - 
Power Units 60, 286, 349, 
Pumps ...31-34, 278, 286, 
327, 338, 349, 415, 
Rings ..4th Cover, 55, 285, 35 
359, 391, 419 
Shafting, Flexible 
Sheaves & Pulleys ... 
Shims 
Slides ... 
Speed Reducers & Motor 
ducers ...3rd Cover, 18, 21. 31-34 
41, 104, 252, 254, 
Spindles 
Springs 
Sprockets 
Testing Equipment 
Tapes 
Timers 
Transmissions .... 
Traps 
Universal Joints 458 
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Valves & Fittings ..1, 8, 42-43, 
255, 276, 281, 304, 316, 319, 
332, 347, 370, 376, 396, 413, r 


Vibratory Equipment ane 
Vibration Dampers 244, ’ 
Washers .... a 

Wheels & Castors 

Wire Cloth 


ELECTRICAL PARTS 
Assemblies . “s . & 
Brakes . 62-63. 254 
Brushes , ...+..4th Cover 
Clutches _ ‘ ‘ 62-63 
Connectors ...-317, 380, 403 
Contacts 18-19, 70, 81, 278, 284 
420, 424 
Controls & Contro! Equipment.18-19 
31-34. 58, 65, 67-68, 76-77, 87 
101-102. 223. 266, 284, 286, 312 
339, 363, 367-368, 439, 443, 456 
462 
Cords . ; cos Ben 
Counters ; . 342 
Couplings -.. 104 
Drives 98, 105, 252 
Electronic Equipment 95, , 392 
Extruded Plastics . so4n0 ae 
Fans & Blowers.... 363 
Heating Units .. 20-21, 339, 450 
Instruments ....306, 374, 392, 437 
Insulation 239, 314, 361, 401 
Lamps ... , eee 
Magnetos ee ‘ 348 
Motors ...3rd Cover, 18-19, 30-30A 
31-34, 36, 38-39. 41, 57, 82, 90 
252, 254, 264, 277, 283, 291, 345 
363, 364, 381, 392, 405, 411, 424 
444, 455 
Solenoids os . , 416, 462 
Thermostats .. ...74, 227, 431 
Timers .. . .36, 57, 277, 378, 455 
Wire & Cable Terry . 271 
Wiring Accessories ..271, 343, 403 
438 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 
245, 262, 288, 396, 418, 432, 450 


FABRICATING METHODS 
AND SERVICES 

Die Casting 

Drawing .. 

Enameling 

Extruding . 


Forming 40, 
Grinding ..... 
Molding ..6, 259, 260, 296, 


Plating . 
Rolling 

Spinning 
Stamping 
Swaging 


Welding 270, 303, 344, 


ENGINEERING & 
PRODUCTION SERVICES 


253, 281, 308, 311, 331, 344, 
375, 398, 400, 410, 


BOOKS 
72-73, 246, 328, 
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CAMBRIDGE WIRE 
MESH BELTS... 


NORMALIZE 
NITRITING (500° F.) COOLING WAXING 



































baie 


help spring producer boost output 
350% in 30% less floor space! 


110 old-fashioned hand trucks no longer needed! 15 truck operators freed 
for more productive work! Floor space requirements cut by 30% . Output 
rose from 290,000 pieces in 24 hours to 680,000 pieces in 16 hours, an hourly 
increase of 350% ! 


These were the results of this installation of a 98’ Cambridge wire mesh 
belt in a large spring producing plant. The moving belt gives continuous 
production, eliminates the need for hand trucks in transferring the work 
from one step to the next, assures uniformly processed work. 


Perhaps Cambridge wire mesh belts can help you get similar savings. 
They’re available in any metal or alloy, mesh or weave, length or width. 
They can be used under practically any conditions . . . from temperatures 
as high as 2100° F. down to sub-zero, for handling work through simple 
water rinses or highly corrosive acid sprays, for carrying small delicate parts 
or heavy, bulky loads. All-metal belt construction assures long life and 
freedom from damage. Open mesh permits free drainage of process solutions 
or free circulation of process atmospheres. 


WHY NOT CALL IN YOUR CAMBRIDGE FIELD ENGINEER? 
You can rely on his experienced advice to recommend just the right type 


of wire mesh belt for your process. Look under “Belting-Mechanical”’ in 
your classified phone book for the Cambridge office nearest you. 


widely used specifications for continuous 
heat treating. 


Csmbris 

embrudge 
convives 

FREE BELT MANUAL tells how Cambridge belts can BELTS 


be used in your industry. Also includes useful 


data on conveyor design, metallurgical tables and a 
belt specifications Write for your copy today 


The Cambridge Wire Cloth Co. 


Department P 
METAL + SPECIAL 


CONVEYOR+—+—+ = METAL Cambridge 2, 
BELTS |} ~} FABRICATIONS Maryland 


PRINCIPAL INDUSTRIAL CITIES 
457 


OFFICES IN 








Single OF Double. es | mex To 


APEX Heavy-Duty eatinnennens 


This indeg is published as a con- 
enience to the readers. Every 
is taken to make it accurale 
"RODUC oT BE A hag naga 


Industrial Universal Joints By tg 


. i Acme Chain Corp 
Apex #300 Series Heavy-Duty Industrial Joints embody the same Acme Yank *. tay Div. 
P . . “— United Too ie Co 
service-proved designs and structures of Apex aircraft universal joints, Acra Industrial Electric Co... 
. . . f Acushnet Process Co 
differing only in materials and heat treatment. Adams and Westlake Co 
. A e ? = " Adel Div. General Metals Corp. 
Available in thirteen stock sizes, %” to 4” diameters, single or — —. & Relay Co. 
. tin ’ eroquip Cor 
double. Sealed, lubricant-retaining covers insure superior performance — Ball & Roller Bearing 23 


on all applications and particularly so where joints are exposed to ee ae 


water, corrosive gases or liquids, dust or abrasive-laden atmospheres. Allegheny Ludium Steel Coro. 

Allen-Bradley Co. ........... 67- és 
Allen Mfg. 337 
built to order from bronze alloys, stainless steels or other special ma- Aan Ohatee — i wee 


g 
terials. For unusually severe service conditions, Apex can furnish uni- eo ee ee eet 
tas : : . P . luminum Go Mfg. Co 
versal joints with special treatment to provide even longer service life ppnow —— +e 8 
° _ American Chemical Paint Co. 258 
than normally expected of standard heavy-duty universal joints. American Hard Rubber Co... 
American Insulator Corp. 
American Lava Corp. 
American Nickeloid Co. 
American Screw Co. 
American Steel Foundries - 
Level Load Axle Div 
TYPICAL APEX UNIVERSAL JOINT ARRANGEMENTS American Welding & Mfg. Co. 344 
Amplex Mfg. Co., Div. Chrysler 
Corp. 
Anchor Coupling Co., beees 
Apex Machine & Tool Co..... 
Arkwright Finishing Co 
Armco Steel Corp 
Armstrong Cork Co. ... 
Arrow-Hart & Hegeman Elec- 
tric Co. 101-102 
Arwood Precision Casting Corp. 445 
P , Associated Spring Corp... .333-334 
Double universal with long, fixed Double univer- Atlantic Casting & Engineering 
. : | ith | Corp. 394 
connector, having special male sal wi ong, Atlantic Screw Works 
j fixed connec- \ Automatic Electric Mfg. Co... 
equare and threaded integral ’ Aves Mts. Corp. Lycoming. 
extension and standard hub end. tor and vary- Spencer Div. 


ing hub ends 


Apex #300 Series universal joints, in all sizes and types, can be 





bored for pin- , 
; Bakelite Co. Div. Union 
ming. Carbide and Carben Co..... 
Baldwin-Lima-Hamilton Corp. 
Standard Steel Div.. . 
Bantam Bearings Div., 
rington Co. 
: . Barry Corp. . 
Double universal with short, fixed Bead Chain Mfg. Co.. 
Belden Mfg. Co.. 
Belgian Electric Sales Corp.. 
either female squares, hexes, splines Bethlehem Steel C 
Blake & Johnson Co 
or keyways. Boston Gear Works 
Brainard Steel Div. 
Steel Corp. ‘ 
Double universal with axially-free extended Breeze Corporations, 
: ’ , Bridgeport Brass Co 
square inset with extension stop, and hub Briggs & Stratton Corp. 
ends arranged with either internal threads Brown & Sharpe Mfg. Co.. 
Bruning Co., Inc. Charles. 
or female squares, hexes, splines or keyways. Buffalo Bolt Co., Div., Buffalo 
Eclipse Corp. . 3 
Bundy Tubing Co. 
Bunting Brass & Bronze Co. 


connector, identical hub ends, with 


Doubl i | with ¢ h i Cambridge Wire Cloth Co... 457 
P sserraetiey we ong ——— Cameron tron Works, Inc... .52-53 
long, small-diameter, lubrication-retain- Carpenter Steel Co.. 100 
ing cover. — Steel Co., Alloy Tube 
Cash Valve Mtg. ¢ Corp., A. W. 332 
Centra! Screw Co. 
Chain Belt Co.. 


universal joints shar Sreww "a "Sines Ga: 


Chicago Forging & Mfg. Co.. 347 
Chicago Rawhide Mfg. Co... 224 
Chiksan Co. 











THE APEX MACHINE & TOOL COMPANY 
1039 S. Patterson Blvd. ® Dayton 2, Ohio 
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Cincinnati 
Ciearprint Paper 


Clifford Mfg. Company 
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igan Tool Co 

Consolidated Engineering 
Corp. 


Continental Rubber Works. 
Continental Screw Co.. 
Corning Glass Works 
Cramer Co., Inc., R. W.. 
Crane Co. 

Crane Packing Co 

Curtis Universal Joint Co.. 
Cuyahoga Spring Co 


Dearborn Glass Co 
DeLaval Steam Turbine Com- 


pany 
Delco Products 

Motor Corporation 
Denison Engineering Co 
Detroit Coil 
Dial Light Co. of America. 
Diefendorf Gear Corporation 
Dodge Mfg. Corporation 
Doerr Electric Corp 
Dollinger Corporation 
Dow Corning Corp. 
duPonat deNemours & Co.. 


duPont deNemours & 


duPont deNemours & Co., inc., 
E. |., Piament Dent 

duPont deNemours & Co., 
é. |. (Plastics). 

Durakool. Inc., 

Dynamatic Corp., subs. Eaton 
Mfg. Co. 


Eagle Lock Co.... 

Eastern Tool & Mfg. 

Eastman Kodak Co., Industrial 
Optical Sales Div. 

Eastman Kodak Co., Industrial 
Photographic 

Eastman _— Co.. 

Eaton (Dynamatic 
Corp.) 

Elastic Stop Nut “Corp. ‘of 
America ° i 

Fico Tool & Screw ‘Corp. 

Flectric Auto-Lite Co 

Electric Wheel Co 

Electro Film Corp 

Elliott Co. aes 

Fmerson Electric Mfa. 

Engineering Research Reece. 

Enthone, Inc., 


Fairchild Aircraft Div. Engine 
And Airplane Gere. “3 

Farval Corp. er 

Fasco Industries, 

Fawick Airflex Co., Inc. 

Federal Bearings Company, 
Inc 

Federal Mogul oe. (Equip- 
ment) ° 

Federal Tool & Mfg. Co.. 

Felters Co. 

Fenwal, Inc. 

Flexonics, Corp. ; 

a -* Bros. Gear & Machine 


Co 

Ford. Motor Co., industrial En- 
gine Dept. 

Formsprag Co. 

Fulton Syiphon Div., 
shaw-Fulton Controls Co. 

Funk Aircraft Co.... 


Garlock Packing Co..... 
Gast Mfg. Corp. 
Gates Rubber Co.. 


(Continued on page 460) 





Cleveland Cap Screw Company = 


Columbia-Geneva Steel Div. '297- 300 


Continental-Diamond Fibre Co. 383 


Electrochemical Department 341 


Co.. 
Inc., E. 1. (Neoprene)... .26-27 
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ARMSTRONG’S. -- 
DK-153 TAPE 


Cork-and-rubber tape 
seals as it cushions 


Here’s a tape you can use to seal as well as to cushion, Locomo- 
tive builders, for example, use Armstrong’s DK-153 Tape as a 
watertight gasket between the outside metal panels and the 
frame of the locomotive. 


DK-153’s resilient cork-and-rubber composition literally “soaks 
up” the vibration. In addition, it keeps water and dirt from 
penetrating the joint. This is but one example of the difficult 
jobs being done by this remarkable tape. 


DK-153 is quick and easy to apply. Just strip off the cloth 
backing and press the tape into place. Its pressure-seusitive 
adhesive sticks tight to any clean, dry surface. 


You can get Armstrong’s DK-153 Tape in many widths and 
thicknesses, and in rolls, sheets, and die-cut shapes. For 
samples, write on letterhead to Armstrong Cork 
Company, Gaskets and Packings De- 
partment, 6802 Arch 
St., Lancaster, Penna. 


Available for export. th eens 





Tacky adhesive 





Protective backing 




















\ SUTRAILMOBILE > 
RADIUS ROD JOINTS 


Look at the Trailmobile 
radius rod joint shown in 
close-up at the left. This 
Lord high performance 
center-bonded-rubber 
joint a 


1. Saves manufacturing 
and maintenance cost, 


2. Absorbs the shocks of 
braking-loads and road ir- 
regularities imposed on the 
radius rods, 


3. rovides necessary articulation. 


‘vhen axle inspections require re- 
moval or replacement of radius rod 
joints, a simple arbor-press opera- 
tion shortens loss of payload time 
and reduces actual repair cost. We 
invite you to avail yourself of our 
experience in designing and manu- 
facturing precision bonded-rubber 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
’ i Fidelity Union 725 Widener Building 4 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO II, ILLINOIS ERIE. PENNSYLVANIA 
7310 Woodward Ave 280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY e ERIE, PA. 


Gor 


* 
Onpen nves® 


headquarters 
VIBRATION Cc 
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Gear Specialties, Inc... os aoe 
General Electric Co., Apparatu 
Dept. 18-19-20-21, 38-39 
Genera! Industries Co.. : 291 
Gerotor May Corp.. as 
Geuder, Paeschke & Frey Co. 
Contract Div. ..... ; 3 
Gits Bros. Mfg. Co... 
Glass Fibers inc.... 
Glidden Co., The... can 
Goodrich Co., B. F. (Rivnut) 
Goodyear Tire & Rubber Com- 
pany (Mech. Goods) , 
Grammes & Sons, inc.. L. F... 
Grant Pulley and tiardware Co. 
Gray tron Founders’ Society 
Inc. nae : 
Gray and Prior Machine Co. 
Great Lakes Screw Corp.... 
Great Lakes Steel Div., 
National Steel Corp. 
Gries Reproducer Corp 


H. & R. Industries. 

Hanna Engineering Works 

Harper Company, H. M. 

Hartford Steel Ball Co. 

Hartwell Company bets 

Haydon Mfg. Co., Inc... 

Heim Co. 

Heinze Electric Co. 

Heli-Coil Corp. 

Heyman Mfg. Co. 

Hilliard Corp. 

Hills-McCanna Co. oT <n 

Hitchiner Mfg. Co., Inc. (Metal 
Products Sales Co.) 3 

Houghton &@ Co., E. F. 

Howard Industries, Inc 

Howell Electric Motors Co 

Hyatt Bearing Div., General 
Motors Co. Sata! 


omapertes Pencil Tracing Cloth 

°. ae 

improved Seamless Wire Co. 

International Nickel Co., Inc. 
Nickel Alloy 

Irvin 
Co 


Johnson Bronze Co 


KSM Products Incorporated 

Kaydon Engineering Corp. 

Kohler Company .. 

Kold-Hold Mfg. Co... . 

Kolisman Instrument Coro 

Koppers Co., Inc., Plastics 
Div. 

Kraiss! Co., 

Kurz-Kasch, Inc. 


Laminated Shim Company, Inc 
Shim Division . ; 

Laminated Shim Company, Inc 
Stamping Division ‘ ‘ 

Lamson & Sessions Company 

Lefax 

Leland, Inc., ° ee rT 

Linde Air Products Company, 
Unit of Union Carbide & Car- 
hon Corp. . 

Linear Incorporated 

Link-Belt Company ll 


Link Engineering Co. 

Lion Fastener, Inc. 

Lord Mfg. Company 

Loveloy Flexible Counlinag Co. 

Lycoming-Spencer Div. Avco 
Mfg. Co. 


McDonnell and Miller Inc 
McGill Mfg. Co., Inc 
McGraw-Hill Book Co., Inc 


M. B. Mfg. Co., Inc. 

Mallory & Co., Inc., P. R....4, 

Manhattan Rubber Co 106- 

Marsh Co., C. W. 

Maste.. Electric Co. (Speed- 
CRROTRF) cececsce " 3rd Cover 
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Metals & Controls Corp., Gen- 
eral Plate Div. 

Metals & Controls Corp., 
Spencer Thermostat Div. . 
Meyercord Co., Name Plate 

Div. 

Michigan ‘Tool ‘Co. Cone-Drive 
Gears Division .. 2 
Micro Switch Div. Minneapolis- 

Honeywell Regulator 7 
Midiand Stee! Products Co.... 
Milford Rivet & Machine Co.. 
Miller Motor Co.. 

Miniature Precision ‘Bearings 

Inc. 

Minneapolis- Honeywell Regu- 
lator Co. Industrial a aX 
Minnesota Mining & Mfg. Co... 
Minnesota Rubber & Gasket Co. 

Monsanto Chemical Co. 

Moraine Products Div. Geneve 
Motors Corp. 

Morse Chain Co 

Morton Machine Works 


443 

84 
391 
103 


Mt. Vernon Die Casting Corp. ey 


Mueller Brass Co 


National Bearing Div., 
ica Brake Shoe Co 
National Lock Co.. 
National Lock Washer 
(Retaining Rings) san 
National Malleable & Steel 
Casting Co. 
National Motor. 
Inc, 
National Screw & Mfg. Co..44, 
National-Standard Co. 
National Steel Corp 
Nationa! Tube Co. 
National Vulcanized Fibre Co. 
Newark Wire Cloth Co 
New Departure Div. 
Motors Corp. 

New Jersey Zinc Company. 
New York Belting & Packing 
Co. (Gilmer Products) 

Ney Co., J. M. 

Nice Ball Bearing Company 
Nicholson & Comoany. W. H. 
Norma-Hoffman Bearings Corp. 
Nugent & Co., Inc., Wm. W. 


Ohio Knife Speeery. 
Ohmite Mfg. Co...... 
Oilgear Co. .. 

Onan & Sons, Inc.., ,D.W. 
Oregon Lumber Company. 
Ortman-Miller Machine Co. 


Packard Electric Div., Gen. 
Motors Corp —=ene 
Parker Appliance ‘Co 


408 
48 


"393 
42 


108-109 
. 420 


322 
276 
431 
461 


407 


. 367-368 
. 349 


292 
316 
379 


405 
359 


Parker-Kalon Corporation . .28- 4 


Parker Rust Proof Company 


46-47 


Parker White-Metal Company 

Pathon Mfg. Co. 

Penn Metal Co., 

Perifiex, Incorporated 

Perkins Maehine & Gear Co... 

Pheoll Mfg. Company 

Philadelphia Gear Works Inc... 

Pittsburgh Plate Glass Fiber 
Glass Div. ‘ 

Pittsburgh Plate Glass 
Brush Division 

Pneu-Tro!l Devices, 

Pope Machinery Cor 

Precision Rubber 
Corp. 

Product Engineering ...... 

Production Instrument Com- 
pany 

Progressive ‘Mfg. 

— & Engineering Co. 


Dann me eras 
Products 


R. B. M. Division of Essex Wire 
Corp : 
Ramecy ‘Corporation 


Continued on page 462) 
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376 
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Side-by-side Comparison 
under operating conditions 


proves the superiority 


of NUGENT Filters 


nN n w 
oO w °o 


% INSOLUBLES (By Volume 


+ 
uw 


ENGINE HOURS 


In order to unquestionably determine the rela- 
tive effectiveness of three leading lube oil filters, 
the owners of the towboat, MOUNT VERNON, 
installed a different make of filter on each of 
the boat's three identical engines. At regular 
intervals for 800 engine hours, the cleanliness 
of the oil was checked and recorded. The graph 
above shows the results—at the end of 800 
hours the oil that was Nugent filtered contained 
less than half the concentration of insolubles as 
the more effective of the other two filters. Note, 
too, that oil passing through the other two filters 
was dirtier in 200 hours than the Nugent filtered 
oil was at the end of 800 hours. 

Nugent filtering will give you this effective- 
ness, too. It will add to the life of your engines 
by reducing the amount of harmful impurities 
that reach vital working parts. it will extend the 
life of lube oil by keeping it cleaner longer. 

For full information on how Nugent filtering 
can help you, write, outlining your filtering 
problem. Descriptive literature on Nugent filters 
is also available on request. 


Wm. W. 


441 WN. Saye Ave. 


Nugent filter of the type 
used in the test aboard 
the MOUNT VERNON. 


4. Co., Inc. 


CHICAGO 22, ILLINOIS 


PRESS. DROP 
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Ruggedly Designed 
Koy am PX-¥el-Tate(o] )(-¥ 
Heavy-Duty Operation 


Randall Graphite Bearings, Inc. 

Raybestos-Manhattan, Inc..106-107 
Equipment Sales Division 
Manhattan Rubber Division 
Packings Division 

Reeves Pulley Company 25 

Republic Steel Corp. Bolt & 
Nut Div. 24 

Repubiic Steel Corp. Steel 
Tubes Div. 

Resistofiex Corp. 

Reuland Electric Co 

Revere Copper & Brass, Inc..2, 35 

Reynolds Metals Company. ..92-93 

Reynolds Wire Div. National 
tandard Co. 

Rhode !sland Tool Spmepany 

Rhodes, Inc., M. 

Rigidized Metals A an 

Rivett Lathe & Grinder ‘Inc.. 

Robbins and Myers Inc.. 

Rockford Clutch Div., 
Warner 








TECH LABS 





hi 


bm et 


pany 

Rockwood Sprinkler Co. (Ball 
Valve Div.) 42 

Rogers Corp. 

Roland Teiner Company 

Roller Bearing Co. 

Roll Formed Products Co..... 

Rollway Bearing Company, Inc. 318 

Ross Operating Valve Company 1 

Ruthman Machinery Co 





te 


* 
« 





SKF Industries, 
Sanborn Co. 
Scaife Co. 





When operating condi- 
tions demand a solenoid 
switch that will stand up 
under the most rugged 
requirements, always 
choose Tech Laboratories 
Solenoid Switches. These 
multi-pole units are built 
o “take it” and are de- 
signed and produced to 
meet your individual 
requirements. 


Schatz Mfg. Company 

Scintilla Magneto Div. 
Aviation Corp. Electrical 
Connectors 

Scintilla Magneto Div. Bendix 
Aviation Corp. H & K 
neto Div. 

Scovill Mfg. Company 

Screw Research Association... 

Sealo!l Corp. 

Sewall Mfg. Co., E. B 

Shafer Bearing Corp 

Shakeproof. Inc. 

Sharon Steel Corp 

Shaw Insulator Co 

Skinner Electric Valve Div., 
The Skinner Chuck Co.... 

Simmonds Aerocessorles 

Simmons Fastener Corp 


Smith Corp., A. O., Motor Div. 
Southco Div., South Chester 
Corp. 
Southern Friction Materials Co. 
Southington Hardware 
Co 


According to your specifications you can get: 


Remote push-button operation, 

with or without manual reset. 
Single or dual direction operation. 
Single, or up to 8 decks. 


Spaulding Fibre Co., 

Speer Carbon Co 

Split Ball Bearing Company.. 
Sponge Rubber Products Co... 
Square D Company 

Staedtler, Inc., J. S 

Stalwart Rubber Company.... 
Standard Pressed Steel Co.... 
Standard Tube Company 


Single pole to 4 poles per deck. Stanley Chemical Company... : 
Star-Kimble Motor Division 


Two contacts up to several hundred contacts per deck. Miehle Printing Press & Mfg. 
Shorting or non-shorting. mB os 

Ceramic or phenclic insulation. an ta. 
Load capacities up to 10 Amp.—120 Volts AC (de- Sierling Bolt Co..-......-+0.. 
pending on number of contacts). 


Sterling Flectric Motors, Inc... 
Sterling Engineerina Co 
Long, trouble-free service life. 


Stevens Mfg. Co., The 227 
Stewart Warner Corp. Alemite 8&5 
Stewart Warner Corp. Stewart 

Die Casting Div 
Streeter-Amet Co. 
Strom Steel Ball Co 
Strong Carlisle and Hammend 

Co. 43 


Information on these and our additional line of 
motor operated switches is yours for the asking 


. Write today for complete catalog. 
Stronghold Screw Products Inc. 
Stupakoff Ceramic & Mfg. Co. 95 
Superior Steel Corp 263 
ers of Pre n Elect Résistance Instruments Superior Tube Co 

Sweet’s Catalog Service 

ee ne ee ee ee NEW JERSEY 
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Tech Laboratories, 

Technical Survey 

Telechron Dept. General Elec- 
tric Co. 36, 

Tennessee Coal, Iron & Rail- 
road Co. 7 - 

Thomas & Betts Co 

Thomas Flexible Coupling Co. 288 

Timken Roller Bearing Co. (in- 
dustrial) 

Tinnerman Products, 

Titchener & Co., E 

Tomkins-Johnson Company 

Torrington Co., Bantam Bear- 
ings Division 

Torrington Co. 

Townsend Co. 

Trabon Engineering Company 464 

Transue & Williams 
Stamping Div. 

Tri-Clover Machine Co... 

Tuttle & Kift, Incorporated... 

Twin City Die Castings Co.... 

Twin Disc. Clutch Company.. 265 


Union Carbide & Carbon Corp., 

Bakelite Co. 

Linde Air Products Company 449 
Unitcast Corporation 328 
United-Carr Fastener Corp.... 

U. S. Graphite Company. .4th Cover 
U. S. Rubber Company (Me- 
chanical Goods) 

U. S. Steel C 

U. S. 

U. S. Steel Supply Co..... 


V & O Press Co. Div of Em- 
hart Mfg. C 

Veeder-Root Incorporated .... 

Vellumoid Co. 

Vickers, Incorporated 

Viking Pump Company 


Waldes-Kohinoor, Inc. 
Warner Electric 
Cluteh Co. 3 
Washington Steel Corporation 112 
Webster Electric C 289 
Weckesser Company 
Welco Motors 
Wellman Company, S. K 
Wesche Electric Co., B. 
Western Felt Works 
wens Metal Products Co. 


pany 
Westinghouse Electric Corp. “65.87 
White Dental Mfg. Co., S. S.. 463 
Winsmith Inc. 
Wolverine Tube Div., Calumet 

& Hecla, Inc 


Yoder Company 


PROFESSIONAL SERVICES.... 454 
SEARCHLIGHT SECTION 
(Classified Advertising) 

H. E. Hilty, Mer 


EMPLOYMENT 


Positions Vacant 
Selling Opportunities Offered.... 
Positions Wanted 


BUSINESS OPPORTUNITIES 
Offered 


EQUIPMENT 


(Used or Surplus New) 
For Sale 


Advertisers’ Index starts on 458 
Product Index starts on... 455 





Cost-cutting 
answer to 
your alignment 
problems 




















Alignment is never a factor when you 
use an S.S.White flexible shaft to trans- 





mit power or control between two 
points. The non-rigid construction of 
the shaft automatically compensates for 
any misalignment that may exist — and 





thereby eliminates the costly machining 
and assembly and many of the opera- 
tional difficulties often experienced 
with rigid couplings. 








S.S.White engineers will be glad to 
make recommendations regarding the 
most suitable shaft for your specific 
problem. Call them in today. There is 
no cost or obligation. 








WRITE FOR THE FLEXIBLE SFAFT HANDBOOK 


256 pages of facts and data on how to select and 
apply flexible shafts. Copy sent free if you write for 
it on your business letterhead. No sales follow-up 
will be made unless requested. 


COS@, 
 cLhhe INDUSTRIAL Division 


DENTAL MFG. CO. Dept. D, LO East 40th Se. 
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NEW YORK 16, N. ¥. 


Western District Office * Times Building, Long Beach, California 





Properly sia am neerec 
lubrication can result in tretfend u : 
savings in your plant. Trabon Auto- 
matic Systems have been proving this 


in industry everywhere. 


One example is shown above. The rivet heading 
machine illustrated, equipped with a Trabon Auto- 
matic System, has been in operation 3 years — and 
has never been down for bearing repairs. Lubrica- 
tion is controlled by the start and stop of the machine, 
assuring the proper amount of oil to each point at 
all times. 


In the second illustration, there are 221 lubrication 
points on this can machine. The Trabon system lubri- 


cates all bearings with a Trabon pump which rotates 
with the machine. 


These two mac Bly typical of the thou- 
sands of Trabon Systems installed on equipment of 
all kinds over the past 22 years. 

Trabon is a proven System, guaranteed to save 
money by reducing maintenance cost, and increasing 
your production. 

A Trabon System is positive; hydraulic; handles oil 
or grease; is completely sealed; and has a single 
indicator at the pump which gives 100% proof that 
all bearings have been lubricated. 

Ask us for Bulletin 529. 


Trabon Automatic Lubrication Fits Any Bearing Situation. 


» ENGIN ERING CORRORATION 


40th STREET e@ CLEVELAND. 3, OHIO 


Oh carat Urame Syslinee 
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THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


for lowest .cost 
precision bronze bearings if production quantities 


us GRAMIX 


These typical GramMix precision bronze bearings, with tolerances as close as .0005, 
are produced at a considerably lower cost than identical machined parts—in fact, in quantities of 
10,000 or more, you can buy these bearings for y our applications at the prices shown. 


The average die cost for these bearings is about $300; but, since we have produced 

literally millions and millions of these bearings, we have dies available for more than 132,000 
size and shape variations. This great number of die combinations available to you 

without cost to meet your specifications. 


GRAMIX siutered-metal bearings cut production costs 

because they have precision tolerances consistently maintained 
by accurate production control. Maintenance 

costs are lower because the inherent porosity, filled 

with a lubricant, assures positive operation. For 

compiete information on how GRAMIX can 

save you money, write us today. 
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ws 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 





